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SUMMARY 
From 1990 to 1994, a research project on coconut Phytophthora diseases was funded by 
the BEC under STD2. The project, which was coordinated by CIRAD, involved three 
European countries (France, the UK and Spain) and three tropical countries (Indonesia, 
the Philippines and the Ivory Coast). 
The activities carried out at the BALITKA centre in Manado, lndonesia were along three 
lines: 
epidemiology and knowledge of the parasite (identification of implicated 
strains, search for the inoculum, disease development, etc.), 
chemical control to protect existing coconut plantations, 
search for resistance sources (surveys, artificial inoculations, setting up a 
performance trial, planting material exchange with the Ivory Coast. 
The main results obtained were as follows: 
- the main species associated with coconut diseases in Indonesia is P. palmivora, 
alongside which P. arecae and P. nicotianae var. parasitica are also found. 
lndonesian coconut plantations also seem to be a substantial centre of Phytophthora 
diversification. 
- Phytophthora is very widespread in the soil and in debris at the base of the 
fronds, which are therefore parasite preservation sites, and has also been detected 
in rainwater; the latter element could thus be a disease vector. 
- parasite specialization, revealed by crossed artificial inoculations, may exist 
between strains isolated from cocoa and strains of coconut origin. 
- an effective Bud rot control method has been obtained by injecting 10 g of 
phosphorous acid into the stem at the beginning of the rainy season. The use of 
Chemjet syringes is under study. 
- resistance sources exist and have been revealed by artificial inoculations and 
direct observations on planted material. The most susceptible and widely planted 
hybrid is the PB 121. Sorne tolerant varieties, such as the Palu Tall or the 
Polynesia Tall, may transmit this character to their hybrid progeny, including in 
crosses with a susceptible material such as the Nias Yellow Dwarf. 
Keywords: BEC, CIRAD, Indonesia, coconut, Phytophthora, Bud rot, parasite 
preservation, chemical control, resistance sources 
INTRODUCTION 
Phytophthora sp. causes two types of disease on coconut palms, Bud rot, or decay of the 
terminal meristem, leading to palm death, and immature nut fall. 
Butler accurately described the disease and its parasite for the first time in 1906, when it 
was initially called Pythium palmivora; the name Phytophthora palmivora was not given 
until 1924. Thereafter, in 1926, Tucker stated that the first reports of the disease went 
back to 1834, at Grand Cayman (Puerto Rico), though the causal agent had not been 
identified at the time. 
Many cases of immature nut fall were seen as early as the tum of the century in several 
countries, but various causes were put forward and it was not until 1924 that 
Sundararaman and Ramakrishnan described what they called "Mahali" disease at the time, 
caused by Phytophthora palmivora var. arecae, and that Koch's postulate could be 
confirmed (Menon and Pandalai, 1958). 
These diseases, which have been seen throughout the intertropical zone for around a 
century, have almost certainly existed on local material in Indonesia for a long time, since 
Reyne reported cases of Bud rot on nuts in South Sumatra in 1948 (Bennet et al., 1986). 
However, there bas been a resurgence over the last fifteen years or so, and in 1984 the 
attention of the Manado Coconut Research Centre (BALITKA) was drawn to a very active 
Bud rot focus in the demonstration plot of the PB 121 (Malayan Yellow Dwarf x West 
African Tall), a hybrid that has been very widely used in the planting programmes 
resumed in 1980. Mortality can reach 40% in some smallholdings (fhevenin et al.,· 
1992). In 1984/85, immature nut fall caused serious damage, estimated at 50%, in the 
Paniki seed garden on the Nias Yellow Dwarf, a variety that is also highly susceptible to 
Bud rot (Davis et al., 1985, Bennet et al., 1985). 
Research undertaken in numerous countries has sometimes led to the development of a 
chemical control method, but also to the breeding of tolerant varieties. 
In order to acquire a better understanding of these two Phytophthora diseases and envisage 
an integrated control strategy, it was necessary to pool everybody's skills and efforts in 
a joint, structured project involving partners from the South and North. CIRAD did this 
at the end of the 1980s by proposing a research project to be funded by the EEC and 
involving six countries. 
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I. PROJECT ORGANIZATION 
1.1. Overall organization 
Research project TS-2A.0299.M (EDB) involves three countries from the South, mainly 
operating in the field (control method, search for resistance sources, observations and 
epidemiological studies, etc.): 
Indonesia with the BALITKA Coconut Research Institute in Manado 
the Philippines with the Davao Research Center 
the Ivory Coast with the Ecole Nationale Supérieure Agronomique in 
Yamoussoukro and the IDEFOR Robert Michaux plantation. 
and three European countries for more fondamental studies (geostatistical analyses, strain 
identification using morphological characters and/or enzymatic studies, phosphonate 
mobility, biological control): 
France with CIRAD-CP in Montpellier and the Université Pierre et Marie 
Curie in Paris 
the United Kingdom with the International Mycological Institute in Kew 
Spain with the Instituto Valenciano de Investigaciones Agrarias. 
CIRAD-CP is the project coordinator. The duration of the project was initially fixed at 
three years, but was extended for six months due to a delay in releasing funds, meaning 
that work got off to a late start. 
Three training courses were taken by 
a Philippine researcher on enzymatic studies, at CIRAD in France 
an Indonesian researcher on the identification of Phytophthora strains using 
morphological characters, at IMI in the U.K. 
an Ivorian researcher on geostatistical studies, at CIRAD in France. 
1.2. Role of Indonesia in the project 
1.2.1. Organization and work facilities 
Work team 
Jean-Marc THEVENIN, a young CIRAD researcher, was assigned to Manado for the 
duration of the project, at Indonesia' s request, to take charge of activities at the BALITKA 
centre. Four Indonesian researchers were assigned to the Phytophthora programme, only 
one of whom was full-time (counterpart). However, many other secondary jobs, 
particularly administrative, meant that operations often had to be postponed or that not 
everyone could take part in them. 
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Responsibilities were shared as follows: 
Dr. Zainal Mahmud, Director of Balitka and project coordinator for Indonesia 
J.M. Thevenin, advisor/leader responsible for inoculum research aspects 
Ir. H.F. Mangindaan, head of the plant pathology division, team leader and 
responsible for field resistance aspects 
Ir. S. Kharie, researcher responsible for laboratory resistance aspects (artificial 
inoculations) 
Ir. H.F.J. Motulo, researcher responsible for chemical control 
Ir. J.S. Warokka, researcher, counterpart and responsible for epidemiological 
studies and strain identifications 
Ir. D.B. Taulu, administrative manager. 
The plant pathology division' s technical team (laboratory technician and field technician) 
was strengthened by two part-time technicians mainly trained by J .M. Thevenin. 
However, the irregular presence of the temporary staff led to inconsistent monitoring of 
some experiments. 
Collaboration inside Balitka 
This type of project required active collaboration with other Balitka divisions (agronomy, 
entomology, agroecology, breeding). Where such cooperation existed, it often only 
amounted to the delegation of tasks. 
Collaboration outside Balitka 
Satisfactory and rewarding collaboration established with the SCDP (Smallholder Coconut 
Development Project), Dinas Perkebunan and PTP XXVIII enabled experiments to be set 
up under good conditions. 
Likewise, collaboration was good during surveys in the other provinces of Indonesia, with 
the PTPs, Dinas Perkebunan, the SCDP and private plantations. 
Budget allocation 
The overall budget, provided by the EEC for the three years, was as follows: 
Staff costs 
Travel costs 
Equipment 
Consumables 
Other expenses 
TOTAL 
Rp 31,994,390 
Rp 23,459,039 
Rp 7,655,690 
Rp 42,858,355 
Rp 19,254,013 
Rp 125,221,491 
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Along with these EEC funds, the Indonesian government provided additional funds, 
primarily to pay for travelling expenses. 
Durables purchased 
The equipment existing before the project started was in good general condition and almost 
complete (incubator, autoclave, microscope, laminar flow hood, etc.) and only a few 
purchases had to be made, namely: 
- cordless drills : 2 
- chainsaw : 1 
- distiller : 1 
- hotplate/magnetic stirrer : 2 
- voltage stabilizers : 3 
Additional glassware was purchased along with ail the small items of equipment and 
products required for the experiments. 
W ork facilities 
Literature: the literature on site was sufficient as regards reference books, but 
subscriptions to the main scientific journals covering plant pathology had been halted for 
several years for financial reasons. This meant that the results of international research 
were often unknown to the researchers. This drawback was partly overcome by 
J.M. Thevenin 's literature, which was available for consultation: the journal Oléagineux 
(replaced by Plantations, Recherche, Développement), books, articles from the DSis. 
Computer hardware: computer availability appeared to be insufficient at certain times, but 
temporary solutions were found. 
Vehicle pool: a vehicle was allotted to the Phytophthora programme; often requisitioned 
for other purposes and not always returned in good time. 
1.2.2. Balitka activities programme 
Activities at the Balitka centre in Manado, under the EEC/STD2 project, were part of a 
continuation and intensification of studies already under way. In fact, a certain number 
of fongicide trials had been set up during an FAO project and a few inoculation tests had 
been carried out. 
Balitka carried out research along three different lines, to set up an integrated control 
system: 
Epidemiology and knowledge of the parasite: understanding how the disease develops, 
by: 
1. building up a collection of strains for identification according to their 
morphological characters and/or their enzymatic banding pattern 
2. search for the inoculum, its dispersal and its propagation 
3. spatiotemporal observations of the disease 
4. taking into account cocoa/coconut intercropping 
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Chemical control: development of a chemical control method in order to protect existing 
coconut plantations by: 
1. search for an effective treatment method 
2. search for an effective active ingredient 
3. fine-tuning of the active ingredient dose 
4. identification of the most appropriate time for treatment 
Resistance sources: detection of resistance sources, to obtain tolerant or resistant planting 
material through: 
1. surveys of materials planted outside North Sulawesi 
2. regular observations on material planted in North Sulawesi 
3. artificial inoculations in the laboratory 
4. setting up of a performance trial 
5. planting material exchange with the Ivory Coast 
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II. RESULTS AND RECOMMENDATIONS 
The project work teams were able to meet twice; once at CIRAD in Montpellier in 
September 1991 and a second time in Manado in October 1992 during a seminar jointly 
organized by Balitka and CIRAD, the proceedings of which have been published in the 
CIRAD "Colloques" collection. On both these occasions, stock was taken of the research 
completed and new orientations defined. This part of the report describes the results 
obtained by the Balitka team at Manado during the project. The Annex contains the 
experimental data sheets for the trials, in which the materials and methods are described 
and the tables and results given. 
11.1. Epidemiology and knowledge of the parasite 
11.1.1. Identification of the species involved 
Indonesia's participation in this part of the work involved training courses. 
An initial course was taken by J.S. Warokka from 12/04-91 to 25/09-91, at the 
International M ycological Institute, Kew, U. K.; the subject was identification of the 
implicated species using morphological analysis techniques. 
The second, very short course (17/01/93 - 12/02/93) was intended to introduce· 
H.F.J. Motulo to enzymatic electrophoresis techniques at the CIRAD-CP Plant Pathology 
laboratory in Montpellier. 
The third was an introductory course on the use of enzymatic electrophoresis taken by 
J.M. Thevenin in the same laboratory (January-February 1993) with a view to identifying 
and characterizing Phytophthora strains isolated in Indonesia. 
n- Following these studies, four species were defined as being involved in coconut 
Phytophthora diseases: 
P. katsurae in the Ivory Coast, formerly identified as being P. heveae and very similar 
to it. 
P. arecae, P. nicotianae var. parasitica and P. palmivora in Indonesia, the latter being 
the most common and the one most implicated. 
PGI (Phosphogluco isomerase) and MDH (Malate dehydrogenase) banding patterns have 
also revealed a wide variety of P. palmivora strains in Indonesia (Coconut Col and Co2, 
cocoa, slow and fast types). This could provide interesting insights into the inconsistency 
of responses to chemical treatments, differences in planting material performance, etc. 
n- These training courses also enabled the lndonesian researchers to study and practise the 
latest research techniques in specialized Jaboratories in Europe to enhance their knowledge. 
It is a pity, however, that the benefits of such training were not put to maximum use by: 
continuation of the work locally in Indonesia 
sharing the knowledge acquired, by introducing other colleagues who had not 
had the opportunity to take such a course, to these techniques. 
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As setting up an electrophoresis laboratory requires substantial fonds and may not be 
affordable, identification using morphological characters should have been and will have 
to be carried out systematically on all the strains isolated. 
Il.1.2. Setting up a strain collection 
The previous studies were made possible by making a considerable effort to carry out 
isolations (573 strains isolated between 1990 and 1994), mainly from coconut and cocoa 
tissue, soil samples, organic debris in the leaf axils and rainwater. 
Preservation of these strains (see Appendix, Sheet 1-1) raise<l a few problems: 
preservation in culture tubes plugged with cotton wool (and covered with 
cigarette paper to prevent contamination with mites) was unsatisfactory as the 
medium dried out rapidly and too many transfers were required. 
it was impossible to guarantee a stable preservation temperature due to 
frequent power outages. 
contamination frequently occurred in the bottles of distilled water in which the 
implants were preserved. 
w It was therefore decided that each strain would be preserved as follows in future: 
a screw-top tube of V8 medium, where the strain is first cultured with a wad 
of cotton to promote mycelial development, then the tube is sealed with its 
original, previously sterilized, cap, to prevent the medium from drying out too 
rapidly. 
a small tube of V8 medium, where the fongus is first cultured as before and 
then covered with liquid paraffin, sterilized twice 48 hours apart. 
This double preservation offers the advantage of avoiding too many transfers, but also 
means that the fongus is readily available for any studies. 
D.1.3. Parasite preservation and detection 
The particular case of peat soils (see Appeodix, Sheet 1-2) 
It is frequently seen in lndonesia that coconut plantations set up on peat soils are not 
affected by Phytophthora diseases. It could therefore be useful to find out why. 
Trapping tests on peat soil samples taken from RSUP all proved negative. 
w It was therefore concluded that Phytophthora is probably not naturally present in soil 
samples with an acid pH, Iike those at RSUP. However, in view of the fact that 
Phytophthora can survive for at least seven months after inoculation of such samples, 
growers should be made aware of the risks involved when introducing non-disinfected 
planting material, irrespective of its origin or type. 
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Search for the inoculum (see Appendix, Sbeet 1-3) 
These initial trapping trials were the first stage in assessing the inoculum density and the 
risks faced by the plantation. 
The results showed that Phytophthora is very widespread in the soil where diseased 
coconut palms are found and it is rare for it to be trapped in the soils of healthy coconut 
plantations. However, as Phytophthora is a soil fongus, is this medium the primary 
source of the inoculum or does it maintain and become enriched in inoculum as the 
epidemic develops? 
w To try and answer this question, it would be useful to compare the percentage of 
positive samples to the percentage of observed Bud rot, in several plots with different 
levels of attack and in different seasons (50 samples per 4 ha plot), as per the following 
design: 
% of Bud rot 
0% 0-5 % 5-10 % 10-20 % > 20 % 
Rainy season 
Dry season 
Likewise, the positive results for trapping in organic debris samples collected from the 
base of coconut fronds show that Phytophthora can survive in such places and wait for 
conditions propitious to its development to cause damage. 
The propagules taken from rainwater collected under coconut palms can be the source of 
contamination from one bunch or one nut to another, or the wind can lead to 
contamination from one palm to another. 
w In order to assess the risks of contamination between plots, it would be useful to trap 
rainwater samples collected: 
- in coconut plantations affected by Phytophthora 
- in healthy coconut plantations 
- outside coconut plantations 
It is necessary to ensure meticulous surveillance of the pans to prevent theft and samples 
should be recovered as soon as possible after rainfall. 
Il.1.4. Parasite propagation 
Eff ect of physical condition on Bud rot occurrence (see Appendix, Sheet 1-5) 
The initial aim of this trial was to study the recurrence of Phytophthora disease symptoms 
(on nuts or bud) after inoculum elimination. It came up against several problems, which 
considerably disrupted the proceedings and the utility of the operation: 
the plots were too small 
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as the Paniki seed garden was used for seed production at the time of the 
experiment, it was only possible to remove infected nuts, contrary to what was 
initially planned 
the plot was in a poor general condition 
the very high manpower costs prevented regular nut removal. 
w This trial confirmed that Bud rot occurrence depends on rainfall and that the removal 
of diseased nuts and spraying with Difolatan could have an effect on the percentage of 
infected nuts, though these operations need to be carried out regularly. 
Bud rot development over time (see Appendix, Sheet 1-6) 
Regular observations in various PB121 and Nias Yellow Dwarf plantings revealed a link 
between Bud rot occurrence and the rainy season: the disease occurs some 6-10 months 
after the start of the season. This period enables the fongus to become active again and 
penetrate the tissue of the palm, up to the appearance of external symptoms. 
New cases of Bud rot have occurred irrespective of the age of the plantings observed. The 
Airmadidi plot (1980), which was already well affected at the start of observations 
(28.3%) was subject to very severe attacks throughout the experiment. It was also 
interesting to see the appearance and explosion of the disease in the Tetey plot (1985). 
Unfortunately, these plots were too small (4 ha at the most) to enable geostatistical data 
analysis. 
The increase ex in the percentage of Bud rot per month compared to the initial percentage 
suggested that many factors were involved in the spread of the disease, such as the type 
of planting material, the planting year, plot upkeep, surrounding crops. 
a 
Tiniawangko 1983/84 7 ha 0.024 
Paniki 1977/78 5 ha 0.003 
Airmadidi 1980 4 ha 0.018 
Dimembe 1980 2.5 ha 0.009 
Kolongan 1983 1 .5 ha 0.002 
Tetey 1985 1 . 1  ha 0. 144 
The two-yearly observations carried out at Boyong Atas in the Tall coconut collection 
reveal that Bud rot is in its explosive phase in the West African Tall blocks, whereas it 
is only spreading slightly or very slightly in the other varieties, thereby confirming WAT 
susceptibility and the relative tolerance of the others. We shall be taking another look at 
this tolerance aspect in II-3. 
w It would be worthwhile continuing observations in the Boyong Atas collection twice a 
year, despite the cost (arrange things with PTP XXVIII) to check to what extent the 
tolerance of varieties such as Tenga, Palu, Rennell and Polynesia is confirmed even under 
very strong parasite pressure. Moreover, mapping these blocks, given their area, would 
enable geospatial analysis. 
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II. 1 .5. Coconut/cocoa intercrops 
As the Phytophthora genus can attack dozens of plant species and as the most frequent 
intercropping system in Indonesia is coconut/cocoa, it was useful to study the risks run by 
one plant of being contaminated by the other (see Appendix, Sheet I-4). 
The two artificial inoculation tests revealed that: 
1. strains isolated from cocoa pods preferentially attacked pods and few nuts 
2. strains isolated from cocon ut attacked both nuts and pods equally, though 
symptoms developed much more rapidly on nuts. 
This tallied with the results of the enzymatic studies (coconut type and cocoa type, on 
PGI) and suggested that a parasite specialization could exist. 
w In order to conclude on the possible risks of Phytophthora disease transmission from 
one plant to the other in such intercrops, research should be continued along the lines 
described below (These experiments, which were planned at the outset, could not be 
conducted due to the very severe damage caused to pods by Acrocercops cramerella. The 
recommended control method against this parasite in Indonesia is the total removal of ail 
fruits): 
Exp. 1. Comparison of the pathogenicity of Phyrovhrhora strains 
Split-plot, 2 factors, at least 10 replicates 
1 fruit per treatment and per replicate, but inoculated at three sites 
Treatments: A- Inoculated fruit - pod 
- nut 
B- Strain - from coconut, coèonut type (strain 92P269) 
- from coconut, cocoa type (strain 91P81) 
- from cocoa, cocoa type (strain 92P265) 
- from cocoa, coconut type (92Pl6) 
Inoculation will be carried out with zoospore suspension of known density . The lesions 
will be measured daily and statistical analyses carried out on the percentage of successful 
inoculations and on the mean lesion diameter . 
Exp. 2. Parasite adaptation to the host 
Split-plot, 2 factors, at least 10 replicates 
1 fruit per treatment and per replicate but inoculated at three sites 
Treatments: A- Inoculated fruit - pod 
- nut 
B - Strain - from coconut, coconut type 
- from cocoa, cocoa type 
The same analysis methods as above. 
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The experiment is then repeated with 4 strains reisolated from inoculated fruits and with 
the initial 2 strains. 
The pathogenicity of the strains will be compared from one stage to the next. 
11.2. Chemical control 
Several trials were set up to control Bud rot, but also Nut rot. 
11.2.1. Nut rot control 
Nut rot is not a serious disease in Indonesia, apart from in certain Nias Yellow Dwarf, 
Malayan Yellow Dwarf and Cameroon Red Dwarf seed gardens. Hence, trials on this 
subject concentrated on studying the migration of fongicides within the palm and their 
persistence in the nuts (see Appendix, Sheets II-5, ll-7, II-8). 
Although the trial set up at Paniki used very high doses of Aliette CA (up to 100 g of a.i.) 
it did not give any satisfactory results; the poor general condition of the palms, with few 
roots in good condition in the upper horizon of the soil resulted in very poor root uptake. 
The Tetey trial was far more informative and revealed a fongicide effect on fungus growth 
for more than eight months in the case of artificial inoculations. Root uptake always gave 
better results than stem injection. These results were partly confirmed by bioassays on 
the Warisa trial where Fosetyl-Al was found in the nut husk for more than six months 
after application, though there was no difference in this trial between the two treatment 
methods. 
w A dose of 10 g a.i. Fosetyl-Al, applied every six months by one of the two methods, 
can be sufficient to protect nuts from Phytophthora rot. This period of effectiveness is no 
doubt even longer insofar as parasite pressure with artificial inoculations is very strong 
compared to the situation in the field. 
11.2.2. Bud rot control 
Following the results of the FAO trials at the end of the 1980s, an application of 60 ml 
of Aliette 1 OOCA twice a year was recommended to control Bud rot. However, blanket 
treatments gave inconsistent responses. Whilst the quality of the treatments carried out 
by growers might have been to blame, the treatment method itself also needed to be 
confirmed. 
Five new trials were therefore set up on smallholdings of PB 121 material, which is 
particularly susceptible to Bud rot (see Appendix, Sheets II-1 to II-6). 
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These trials revealed: 
the positive effect of a fungicide application 
more consistent effectiveness of applications by stem injection 
the effectiveness of phosphorous acid, technical or Foli-r-fos formulation, at 
a dose of 7-8 g of a.i. (Koka, Pinilih, Tetey) 
the effectiveness of Aliette 80WP by injection at Warisa. 
The problem with root uptake lies in checking product assimilation by the palm and the 
following bas been seen: 
very inconsistent uptake depending on the palms and roots in the Warisa trial. 
no uptake of the solid phase in aqueous suspensions, casting doubt on active 
ingredient absorption 
poor stability of the Aliette lOOCA formulation (what about the active 
ingredient?) . 
The first two factors, which could lie behind the mediocrity of the treatments, did not exist 
in the case of stem injection, but this method causes substantial stem wounding, which is 
not recommended for young palms with tender tissue. This drawback could be overcome 
once results are available from trials testing Chemjet syringes. 
w In view of the trial results, the recommended way of controlling coconut Bud rot 
caused by Phytophthora is stem injection of Phosphorous Acid at a dose of 8-10 g of a.i. 
(i.e. 20-25 ml of Foli-r-fos 400AS) at the start of the rainy season. 
w The Tetey trials testing Chemjet syringes should be monitored 4 times a year up to the 
end of 1996. The other trials should also be observed twice a year up to the end of 1996. 
Il.3. Resistance sources 
Resistance sources were detected in the laboratory by artificial inoculations of varied 
materials and in the field by observations on material already planted. Another step was 
the setting up of a performance trial and planting material exchanges with the Ivory Coast 
for testing under natural contamination conditions. 
Il.3.1 .  Artificial inoculations on nuts 
The first stage was to develop an artificial inoculation method that reproduced Nut rot 
symptoms (see Appendix, Sheets 111-1 to 111-4). 
It appeared that this was possible and all the easier if: 
the nuts belonged to ranks L15 to L20 
a wound was made 
inoculation was carried out in the equatorial or apical zone of the nut. 
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The method used for variety screening was therefore inoculation of the equatorial zone of 
6-8 month old nuts using a zoospore suspension, but without wounding, so as to be as 
close as possible to natural infection conditions. The main difficulty encountered with 
inoculation was zoospore release, which itself affects the quality of the inoculum. 
Inoculation tests on the nuts of several varieties enabled classification according to the 
susceptibility of the material in the laboratory (see Appendix, Sheets III-5 to III-7). 
Dwarfs 
The most susceptible varieties proved to be: Bali Yellow Dwarf, Nias Yellow Dwarf, 
Malayan Red Dwarf and Jombang Green Dwarf. 
The most tolerant: Salak Green Dwarf and Tebbing Tinggi Green Dwarf. 
The Raja Brown Dwarf and the Nias Green Dwarf revealed a different performance from 
one trial to another. 
Talls 
The most susceptible proved to be: Palu Tall and Bali Tall. 
The most tolerant: Rennell Tall and Polynesia Tall. 
Intermediates: Tenga Tall, Sawarna Tall and West African Tall. 
Hybricls 
The most tolerant proved to be: KB 1, 2, 3, 4 
The most susceptible: PB121 
Intermediates: Khina 1, 2, 3 
n- The inconsistent responses of some varieties from one experiment to another is a 
waming against using artificial inoculation on nuts to characterize a planting material with 
regard to its susceptibility to Phytophthora. It may be that with moderately tolerant or 
moderately susceptible material, the quality of the inoculum and of nut sampling plays an 
even greater role than for the other materials. It is therefore advisable to repeat the tests 
several times depending on the season and to always work with a locally isolated strain. 
For various practical and financial reasons, there is unfortunately no systematic 
observation of susceptibility to Nut rot in the coconut varieties contained in the collection 
or in trials. It is therefore difficult to establish a link between field results and artificial 
inoculation results. 
11.3.2. Artificial inoculations on seedlings 
This work failed insofar as it proved impossible to reproduce Bud rot symptoms on 
nursery seedlings, but an interesting line of research was opened up by inoculating young 
palms that had just begun to bear fruit and on which typical Bud rot symptoms were 
observed (see Appendix, Sheet III-8). 
n- This result was encouraging and interesting from an epidemiological point of view, but 
took us away from the initial aim, i .e. the development of early tests to assess 
Phytophthora tolerance. 
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Experiments could be resumed on: 
1. nursery seedlings, in the rainy season, concentrating on inoculations without 
wounding, using zoospore suspensions and carrying out systematic dissections 
1, 2, 3, 4 weeks etc. after inoculation. 
2. on in vitro plantlets once the embryoculture laboratory is operational. 
Another line of research yet to be tried is studying coconut tissue receptivity, initially 
planned by artificially inoculating tissue in the laboratory. Another way of approaching 
the subject would be to prepare culture media containing inflorescence or petiole tissue or 
sap ( concentration to be determined), then monitoring Phytophthora growth on these 
media. Initially, the experiment will be developed with a selection of susceptible coconut 
palms (Nias Yellow Dwarf or Bali depending on availability), then extended to the range 
of material in the collection. 
11.3.3. Surveys and damage assessment 
Observations were carried out during surveys or regular planting material assessments in 
certain collections (see Appendix, Sheet III-11). The following information came to light 
on Bud rot: 
Dwarf s: The Dwarfs most susceptible to the disease are the Nias Y ellow Dwarf and the 
Cameroon Red Dwarf. The other varieties observed were planted either on very small 
areas or over a large area but in a disease-free zone. 
Talls: The West African Tall is by far the most susceptible. The other Talls appear to 
quite tolerant of the disease, though the Tenga Tall and Bali Tall can be affected at some 
sites. 
Hybrids: The hybrid most susceptible to Bud rot is most definitely the PB 121, but it is 
also the only one planted on a large scale throughout Indonesia. The other hybrids with 
the Nias Yellow Dwarf, Malayan Y ellow Dwarf, Cameroon Red Dwarf and Malayan Red 
Dwarf vary in susceptibility depending on the male parent used; the hybrids with the West 
African Tall are susceptible to Bud rot, whereas the other Talls such as the Palu Tall or 
Polynesia Tall pass on a certain tolerance, though expression of such tolerance may be 
difficult under strong parasite pressure. 
w We therefore recommend planting several types of hybrids so as to prevent severe 
outbreaks of Phytophthora diseases, giving priority to the Palu Tall, Tenga Tall, Polynesia 
Tall and Rennell Tall as male parents. 
11.3.4. Performance trial 
25 hybrids obtained by crossing 5 Dwarfs with 5 Talls were planted at Paniki in 
November 1993, in a zone with high natural Phytophthora contamination, at a rate of 
19 replicates of 3 palms (see Appendix, Sheet III-9). 
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The problems with Salak x Tall hybrids, which could not be planted, remain the same: 
poor fruit-set linked to pour pollination and nursery management jeopardized a smooth 
start to the trial. 
w As this trial has benefitted from substantial financial resources and is of paramount 
importance for the future replanting policy in Indonesia, it is now very important to: 
1. rapidly finish planting 
2. ensure perfect upkeep (fertilizers, circle weeding, plot cleaning) 
3. keep cows and goats etc. out at all times 
4. carry out regular (six-monthly) growth observations Oeaf emission, plant 
height, girth) and phytosanitary observations (diseases and pests), followed by 
observations relative to precocity and yields, particularly linked to 
Phytophthora (Bud rot, Nut rot, every two months at harvesting time). 
11.3.5. Planting material exchange with the Ivory Coast 
The protocol (see Appendix, Sheet III-10) signed by the Indonesian and Ivorian partners 
covered the following exchange: 
From the Ivory Coast to lndonesia 
PB 121 (2 lines) : plantlets and male parent pollen 
Polynesia Tall : plantlets and pollen 
Vanuatu Tall : plantlets and pollen 
Brazilian Green Dwarf : plantlets 
Catigan Green Dwarf : plantlets 
From lndonesia to the Ivory Coast 
Mapanget Tall : embryos and pollen 
Sawarna Tall : embryos and pollen 
Igo Duku Tall : embryos and pollen 
Salak Green Dwarf : embryos 
Jombang Green Dwarf : embryos 
n- This exchange, which was an integral part of the EEC/STD2 project, was considerably 
delayed due to clearly administrative problems. By mid-95 only the pollens had been 
exchanged. It is in the interest of both these countries to use the pollens as soon as 
possible and continue with the exchange such as it was initially planned, so as to be able 
to test already known planting material in other environmental and parasite conditions and 
thereby enhance its germplasm collection. 
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SCIENTIFIC CONCLUSIONS 
Indonesian coconut plantations are sites of considerable Phytophthora diversification, 
brought to light by studies of PGI and MDH enzymatic banding patterns. The main 
species associated with coconut palm diseases is P. palmivora, alongside which P. arecae 
and P. nicotianae var. parasitica are also found. 
Phytophthora has been extensively detected in soil and in the organic residues in leaf axils, 
which are therefore two parasite preservation sites. The existence of propagules in 
rainwater suggests that this medium may be a vector of Phytophthora diseases. However, 
knowledge of the epidemiology of these diseases remains sketchy. 
The first crossed cocoa/coconut artificial inoculation experiments suggest the existence of 
parasite specialization. 
Bud rot can be effectively controlled by injecting 20-25 ml of Foli-r-fos 400AS 
(i.e. 8-10 g of Phosphorous acid) into the stem at the start of the rainy season. 
Sources of resistance to Phytophthora have been discovered through artificial inoculations 
in the laboratory and direct field observations. In particular, the Polynesia Tall and the 
Palu Tall should be used as male parents in hybridization programmes and evaluation of 
the Salak, a promising Dwarf, should be continued. 
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OVERALL CONCLUSIONS AND PROSPECTS 
The EEC/STD2 project revived and intensified coconut Phytophthora activities in 
Indonesia. Although some points could not be covered, the initial programme was very 
largely completed. 
The positive points were: 
the development of a chemical control method against Bud rot 
a (partial) census and evaluation of tolerance in the material planted in 
lndonesia 
the development of an artificial inoculation technique on nuts for laboratory 
screening 
the opening up of interesting lines of research concerning inoculum detection 
and propagation 
the creation of an extensive strain collection 
though certain failings need to be mentioned: 
the training received bas not always been put to optimum use 
poor performance trial management 
delays in the planting material exchange with the Ivory Coast. 
The STD2 programme thus enabled the Balitka Plant Pathology team to: 
1. enhance its work facilities 
2. take part in informative training in intemationally reputed laboratories 
3. establish contact with teams of researchers in different parts of the world and 
thereby strengthen its reputation 
4. organize a conference during which these teams met and were able to 
exchange mutually rewarding ideas 
5. publicize its planting material to outsiders and diversify it through the 
exchange programme with the Ivory Coast. 
If the efforts made so far are not to be wasted and the acquired benefits allowed to slip 
away, the research should be continued further, as recommended in this report, despite 
the fact that STD3 funding has been refused. This will primarily mean: 
1. improving the treatment technique by assessing the use of Chemjet syringes 
2. examine the risks run by coconut/cocoa intercropping by carrying out crossed 
inoculations 
3. meticulous monitoring of the performance trial 
4. pursuing the planting material exchange. 
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ANNEXES 

Aim 
Method 
Results 
1 .  
1990  . . 
1991  . . 
1992  . . 
1 9 9 3  . . 
1994  . . 
2 .  
SHEET I-1 . Phytophthora collection 
: Preserve Phytophthora strains using several methods 
agar culture in Test tubes at 4
°
C and 1 2-14
°
C 
storage under disti lled and steri li zed water in small 
bottles at 4
°
C and 12-14
°
C 
storage under minera! oil  in smal l  bottles at room 
temperature 
Number of strains already isolated 
29  strains 
8 3  strains 
2 7 6  strains 
112  strains 
7 3  strains 
Storage 
At 4
°
C ,  many strains died . 
In bottle of disti lled water , many contaminations occured . 
For this and because of the large number of strains , of the problems 
during the storage and the lack of manpower to - make .. the transfers , 
strains were then preserved as follows : 
for each strain - one culture tube of va 
- one culture tube of vs and fil led with 
liquid paraff in after a good development of 
the fungus . 
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Aim 
Method 
Results 
SHEET I-2 . Preservation of Phytophthora in peat soil 
Is  Phytophthora able to l ive in peat soil ? 
First , the presence of Phytophthora is checked by baiting 
the samples with NYD immature nuts 
Samples are then inoculated with P .  arecae , P .  palmivora 
and P .  nicotianae using 
• a suspension of zoospores only 
• a suspension of zoospores and mycelium 
• a culture agar plug 
Phytophthora was not detected in the original samples before they 
were inoculated . We can conclude that the fungus doesn ' t  live naturally 
in this type of peat soi l . 
After inoculation , Phytophthora can maintain itself for at least 
seven months in these samples , and even after a long period of dryness . 
The fungus is  able to develop resistant forms in these pH conditions . 
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Aim 
SHEET I-3 . Search for the inoculum 
Search for the inoculurn in soil , organic rnatter and 
rainfall using baiting rnethod 
Method 
Rainfall Three plastic trays are fitted to barnboo pole 
1 5 , 35 and 7 5  cm frorn the ground . The 
rainwater col lected in the trays is bai ted 
with young nuts . 
Soi l  
Organic matter 
Results . . 
Tra• condition 
Nut!all 
Budrot 
liutfall+Blldrot 
Haalthy 
Total 
a 
l 2 
9 2 
43 l 
3 1 
128 19 
180 23 
. . 
. . 
3 
2 2 . 2  
2 . 5  
33 . 3  
14 . 8  
12.8  
Soil samples are taken at a depth of 10-15 cm 
around 50 cm from the stem . 
The sarnples comprised the residus found in the 
leaves axil . 
b C d Total 
1 2 3 1 2 3 1 2 3 l 2 3 
10 4 4 0 . 0  10 3 30 . 0  - - - 29 9 3 1 .8 
42 0 0 41 3 7 . 3  lB 4 22 .2  123 4 3 . 2  
3 1 3 3 . 3  3 0 0 3 1 3 3 . 3  9 2 2 2 . 2  
131 18 13 .7  131 25 19.l - - - 390 62 15.8 
186 23 1 2 . 4  185 31 1 6 , 7  21 5 2 3 . 8  551 77 13 , 9  
Trapping froa rainvatar saaplas at Paniki 
•a• : tray 75 cm fro11 the ground 
•b• : tray 35 ca !roa the 9=und 
•c• : tray 15 cm frOII the 9=und 
•d• : tray 211.50 !roa the ground 
a 
Tree condition 
l 2 
Budrot 13 l 
Realthy 12 2 
Intarrov 10 0 
Total 35 3 
3 
7 . 7  
16.7 
0 
8 . 6  
Trapping froa rainvatar aamplea a t  Kolta 
•1 • : nimber of suiples talcen 
•2• : nuaber of aamplaa vith positive trapping 
•3• , success rate ( I l  
b C 
l 2 3 1 2 3 
13 2 15. 4  1 3  1 7 . 7  
1 2  l 8 . 3  12 2 1 6 , 7  
1 0  0 0 10 l 10 
35 3 8 . 6  35 4 11 . 4  
PART I .  EPIDEMIOLOGY 
'.l'otal 
1 2 3 
39  4 1 0 . 2  
36 5 1 3 . 9  
30 l 3 . 3  
105 10 9 . 5  
SHEET I-3 . Search for the inoculum ( following ) 
Trial Ha&l thy treu Tr••• affected by Budrot Bet:lleen healthy treea 
1 2 2 3 3 l 2 2 
• b a b a b 
!!:dl. 50 0 0 0 0 
Kd2 50 - 2 2 
Al 20 6 2 6 6 20 7 1 
A2 20 5 3 5 5 20 5 3 
l!:2 20 1 0 14 14 20 1 0 
l!:3 20 1' ll 15 15 20 10 8 
l!:4 25 - - 17 17 17 - -
Bal '1 - - ' 
Tl 2l - - 3 
P3 15 - - 10 
Trapping froa aoil aaaplea 
•1• Total nuaber of &amples 
• 9 -
3 2 -
10 15 -
•2• Trapping in the field vith PB 121 hybrid rwts 
•3• Trapping in th& laboratory with NYD nuts 
•a• n\lllber of nuts vith rot ayaptoaa 
"b" nuaber of atraina isolated 
Trial Healthy trees 
1 2 
a 
A2 10 0 
l!:3 10 3 
l!:4 25 • 
P2 10 • 
P3 15 10 
l!:d2 50 0 
Bal ,o 0 
Tl 21 0 
0 
3 ' ' 
10 
0 
0 
0 
Trapping froa organic aatter saaples 
•1• total nwober of su,plea 
2 
b 
•2• trapping in the laboratory 
•a• nwober of nuts with rot sympto.,.. 
"b" nWlber of straina isolat.ad 
-
--
10 
10 
17 
15 
9 
2 
3 3 l 2 2 
• b .. b 
ll ll 6 2 0 
6 6 5 1 0 
8 8 5 0 0 
1' 13 5 2 2 
8 8 ' 4 
1 1 5 - -
10 10 15 - -
Treea affected by Budrot 
1 2 2 
a b 
0 0 
8 8 
6 6 
5 5 
l l 
0 0 
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3 3 
• b 
0 0 
0 0 
1 1 
2 1 
' ' 
10 10 
Treea 
1 
10 
15 
5 
Between tre- affected 
by Budrot 
1 2 2 3 3 
a b a b 
' 2 0 0 0 
5 l 0 l l 
5 0 0 2 2 
5 2 1 1 1 
affec:ted by NUtfall 
2 2 
a b 
6 6 
13 13 
1 l 
Aim 
SHEET I-4 . Crossed inoculations cocoa-coconut 
Compare the pathogenici ty of strains from several origins 
on cocoa pods and coco nuts 
Experience 1 :  
Inoculations with wound , on the equatorial part of the fruit , with 
a suspension of zoospores ( unknown density ) . 
One site of inoculation per fruit 
Factorial 2 factors , 4 replications 
Factor 1 :  inoculated material 
a- BYD immature nuts 
b- Cocoa immature pods 
Factor 2 : strains 
Experience 2 : 
a- Control , distilled water 
b- 9 1P70 , soil 
c- 9 2P2 64 , blackpod , P. palmivora 
d- 9 2P177 , budrot 
e- 90P01 , nutfall , P .  palmivora 
f- 9 2P2 5 3 , soil 
g- 9 2P176 , rainfal l 
h- 9 2P2 76 , soil , P .  arecae 
i- 9 2P207 , soil 
j- 9 2P2 6 9 , nutfall 
k- 9 2P128 , soil 
1- 9 1P0 3 , nutfall , P .  arecae 
m- 91P01 , nutfall , P .  nicotianae 
n- 9 2P2 61 , soi l , P .  arecae 
o- Control , non inoculated 
Inoculations without wound , on the equatorial 
with a suspension of zoospores and mycelium .  
part of the fruit , 
3 sites of inoculation per fruit 
Factorial 2 factors , 6 replications 
Factor 1 : inoculated material 
a- BYD immature nuts 
b- Cocoa immature pods 
Factor 2 : strains 
a- 9 2P179 , 
b- 91P4 2 , 
c- 90P06 , 
d- 90P1 2 , 
e- 91P02 , 
f- 90P10 , 
g- 92Pl 8 6 , 
h- 91P8 1 , 
nutfall 
budrot 
nutfall 
nutfall 
budrot 
budrot 
nutfall 
nutfall 
i­
j ­
k-
1-
m­
n-
o­
p-
90P1 3 , budrot 
9 2P1 3 , blackpod 
92P1 2 , budrot , intercropping 
9 2P265 , blackpod 
9 2P16 , blackpod 
9 2P14 , blackpod 
92P263 , blackpod 
Control , distilled water 
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SHEET I-4 . Crossed inoculations cocoa-coconut ( following) 
Results 
llllt Pod 
a- o . oo • o.oo a o . oo C 
b- 46.88 bcd 0 . 00 e 23 .44 B 
c- 20 . 00 de 8 2 . 13 a 51 . 06 A 
4- 49. 3 8  hcd 2 . 00 • 25.69 B 
e- 5 3 . 00 be 0 . 00 • 26 . 50 B 
f- 44.63 bcd o.oo • 22.31 B 
9- 55 . 75 b 0 . 00 • 27.88 B H S 
h- 56 .75 b 0 . 00 • 28.37 B 
1- 50. 75 bed 0 . 00 e 25 . 37 B 
j- 53.63 be 21 . 50 cd• 37 . Sfi AB 
k- 37.13 bed o . oo e 18.56 B 
l- 4 3 . 75 bed o.oo • 21 . 87 B 
11- 3 9 . 00 bcd o . oo • 19 . 50 B 
n- 38.13 bcd o.oo e 19 . 06 B 
0- o . oo • o . oo • o . oo C 
H . 25 (A) 7 . 04 ( B )  23.15  intaraction B S 
B S 
Experienc• l .  Leaiorui diaaeter c-i 5 daya after inoculation 
!lut Pod 
a- 9 . 17 bcd 3 . 75 d 6.46 ABC 
b- 11.46 bed 3 . 58 dd 7 . 52 ABC 
c- 13 . 67 abcd 9 . 39 bed 11 . 53 ABC 
d- 16.25 abcd 2 . 21 d 9 . 23 ABC 
e- 14 . 50 abcd 10 . 46 bed 12.48 ABC 
f- 1 3 . 25 abcd 10 . 03 bcd ll .64 ABC 
9- 28.17 ab l.42  d 14. 79 AB B S 
h- 31.57 a 7 . 17 cd 19 . 37 A 
1- 1 3 . 96 abcd 5 . 54 cd 9 . 75 ABC 
j- o . oo d 13 .71 abcd 6 . 85 ABC 
k- 3 . 50 d 25.22  abc 1 4 . 36 AB 
1- 7 . 00 cd 28.76 ab 17.88 AB ·- 0 . 00 d 8 . 22 bcd 4 . 11 BC 
n- o . oo d 13.40 abcd 6 . 70 ABC 
0- o . oo d 21 . 76 abcd 10.88 ABC 
p- o.oo d 0 . 00 d o.oo C 
10 . 16 10 . 29 10 . 22 interaction H S 
Il s 
Experience 2. Lasiorui diaiaetar c-1 5 day• after inoculation 
!lut Pod ·- 2 2 . 22 d 11 . ll d 16.67 AB 
b- 27 . 78 cd ll . 11 d 1 9 . 44 AB 
c- 2 2 . 22 d 50 . 00 abcd 36 . ll A 
d- 16.67 d 11 . 11 d 13 . 89 AB ·- 16.67 d 27.78 cd 2 2 . 22 AB 
f- 27.78 cd 38.89  bed 33 .33 AB 
9- 33.33  cd ll . ll d 22. 22 AB B S 
h- 44.44 bcd 27.78 cd 36 . ll A 
i- 27.78 cd 22 . 22 d 25. 00 AB 
j- o . oo d 3 8 . 89 bed 19.44 AB 
k- 5 . 56 d 8 3 . 33 ab 44.44 A 
l- ll.ll d 8 8 . 89 a 50 . 00 A - o.oo d 3 8 . 89 bcd 19.44 AB 
n- o .oo d 77.78 abc 38.89 A 
0- o . oo d 83.33  ab 41.67 A 
p- o . oo d o . oo d o . oo B 
15.97 (B)  3 8 . 89 (A) 27.43 interaction B S 
B S 
Experiance 2 .  Percclta9• ot succaeding pointa ot inoculation 5 days after inoculation 
PART I .  EPIDEMIOLOGY 
Aim 
Method 
SHEET I-5 . Sanitation 
Study the persistance of inoculum in the tree and the 
effect of the sanitation on the evolution of Budrot and 
Nutfall  diseases . 
Treatments : A- eut trees affected by Budrot disease 
B­
e-
eut bunehes affeeted by Nutfall disease 
spray Difolatan in the erown of trees 
affeeted by Nutfall  disease 
eut bunehes affeeted by Nutfall disease 
- eut bunehes affected by Nutfall disease 
- eut trees affeeted bt Budrot disease 
D- Control 
Eaeh treatment is represented by a 
were made : June 1991 , February 1992 , 
March 1 9 9 3 . 
plot of 1 ha . Five sanitations 
April  1 9 9 2 , November 1992  and 
Results 
04/91 11/91 02/92 04/92 08/92 11/92 03/93 
A. 25 .0  25 .6  2 5 . 6  25 .6  26 .3  2 6 . 3  26 . 3  
B .  4 0 . 4  41 . 7  4 2 . 3  42 .3  4 2 . 3  4 2 . 3  4 3 . 6  
c .  3 1 . 4  3 2 . 7  3 3 . 3  3 3 . 9  3 3 . 9  3 5 . 2  36 . 5  
o .  23 . l  2 3 . l  2 3 . 1  2 3 . 1  23 . 7  23.  7 23 . 7  
Evolution o f  Budrot disease 
l 2 3 4 5 6 7 
A. 11 . 3  64 . 3  62 . 2  79 . 3  50 . 0  4 . 2  6 2 . 8  
B .  28 . 9  8 3 . 9  76 . 7  86 .1  15 .4  1 .1  96 . 2  
c .  26 . 2  75.7 52 .0  59 . l  25 .7  18 .2  30 .5  
o. 25 . 5  78 .1  1 .  7 9 2 . 7  
llutfa.ll diseue 
•1 • 1 of treu affected by llutfall diaease at the beqinninq of the experinant (April 91)  
•2• t total traea affected vbatever the period 
• 3• t of treu aanitatad at leut once 
•4• t of treu vitb no more aymptoJ>B after aanitation 
•5• t of trees vitb no aore ay,aptOll& after one aanitation only 
"6" 1 of trees affected by llutfall diaease in September 93 
•7• Global reduction of the t of affected trees betveen April 91 and Septllllbar 93 
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07/93 
26 . 3  
U . 2  
3 6 . 5  
26 . 3  
SHEET I-6 . Evolution of Budrot disease 
Aim . Study the evolution of Budrot disease . 
Method . Regular observations in PB 1 2 1  and NYD fields were made . 
using a codification of the symptoms . Observations also 
in the Tal l col lection of Boyong atas . 
" 0 "  . Healthy palm . 
Il l "  . Wilting of the spear . 
" 2 " . Spear already broken and young leaves wi lting . 
Il 3 "  . Upper crown already disappeared ( 2 5% ) . 
" 4  Il 50%  of the crown already disappeared 
" 5 "  . 75%  of the crown already disappeared . 
" 6  Il . palm without any leaves . 
Results . . 
Loclllity Year of planting cultivar Total trees 1 B.R. in I B.R. in 
october 90 JUly 93 
'l'iniavangko 1983/84 NYD 1022 15 .3  27 . 6  
Paniki 1977/78 l!YD 840 3 3 . 8  3 6 . 8  
Air,aadid.1 1980 PB 121 541 28 . 3  U . 9  
Di11u>be 1980 PB 121 345 17 . 7  23 . 2  • J:olongan 1983 PB 121 206 3 2 . 5  34 . 5  
::;�ltan 
1985 PB 121 125 3 . 2  18. 4 
1984 PB 121 465 0 0 
• 1 at the end of 1992 
Budrot d.iaeaae in North Sulawesi 
CUltivara Total palAll Parcentage of Budrot in 
03/92 10/92 03/93 
West African 'l'all 2677 8 . 9  9 . 7  13 . l  
Polynesie Tllll 840 6 . 5  7 . l  7 . 5  
Plllu Tall 2145 2 . 9  3 . 1  3 . 3  
Tenqa Tllll 2446 4 . 3  4 . 4  4 . 9  
Rannel Tall 881 6 . 0  6 . 2  6 . 9  
Takoae Tall 119 9 . 2  9 . 2  10.l  
Budrot diaeaae in  the coconut Tllll collection of  Boyong etaa 
1E1EY -t- ,\IRtM.OJIJI "-;-:- OIMEMBE 
E 11.0LONCl.a.H * PANHU .... llNIAWAHGKO 
... .. 
TIME 
Evolution of Budrol diHHO • Epidemiological plots 
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ll/93 
22 .8  
8 .l  
3 . 3  
5 . l  
7 . 6  
1 0 . l  
06/94 
2 9 . 6  
9 . 3  
3 .8 
5 . 1  
1 0 . 0  
1 0 . l  
Increase 
12 . 3  
3 . 0  
1 6 . 6  
5 . 5  
2 . 0  
15 . 2  
0 
CHEMI CA.L 
CC>NTR.C>L 
SHEET II-1 . Methods used in the experiments 
Root absorption : 
TrUnk injection : 
Bioassay . . 
Reddish brown roots about 1 cm diameter are 
selected at O .  5 · to 1 m from the trunk . Sui table 
roots are cleaned and eut with a pair of pruning 
shears . Fungicide is  poured into small plastic 
bags , which are tied to the root . Absorption is  
checked few days after application , and the process 
of treatment repeated with a new root in case of no 
absorption . 
- A self-acting dril ler i s  used to make holes about 
1 5  cm length and 12  mm diameter . After the 
appl ication , the hole is  closed with a wooden plug , 
soaked with insecticide . 
- Holes ( 2  to 3 cm length , 6 mm diameter ) are made 
with an electric dri ller . Seryngues are screwed to 
the holes and after total injection of the product , 
ho les are closed wi th mastic , mixed wi th some 
insecticide , to avoid the attack of insects . 
Bioassay is done on 6-8 months . old nuts using . a 
suspension of zoospores and mycel ium of 
Phytophthora , grown two weeks on Potatoe Carott 
Agar . A small wound is made with a needle and the 
drop of suspension covered with a piece of adhesive 
paper . 
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SHEET II-2 . Test of  fungicide products and methods of treatment 
Aim 
Locality 
Design 
Results 
. . 
Determination of the effectiveness of fungicide products 
against Budrot disease , using two methods of application . 
Tetey/Kolongan 
Cultivar : PB 1 2 1  
Year o f  planting : 1984  
Percentage of  affected palms at the beginning of  the 
experiment : 26 . 5  % at Tetey · 
14 . 1  % at Kolongan 
First application : June 1991  
Second application : February 1 9 9 3  
Spl it-plot , 5 replications , 10  palms/elementary plot 
Main factor : Method of application 
T .  Trunk injection ( self acting dril ler ) 
R .  Root absorption 
Sub plot : Fungicide product 
A .  Aliette 80  WP , 10  g a . i .  
B .  Aliette 100  CA , 10  g a . i .  
c .  Ridomi l 3 5  SD , 10  g a . i .  
o .  Phosphorous acid , 7 g a . i .  
R .  Untreated 
" m œ..1 pa1ms 
'lnink injection Rool �on 
A. A.liCIIC 80 WP, 10 g a.i. 18.22 7.00 12.61 be 
B. Alic:lœ 100 CA, 10 & Li. 14.94 18.00 16.47 ab 
C. Ridomil 35 SD, JO g a.i. 15.00 9.00 12.00 be 
D. Pbœpbcrous acid, 7 & a.i. 4.00 1.50 5.15 C 
E. C.onlrol 23.00 20.50 21 .75 a 
15.03 12.40 13.72 
iimxtion NS 
N s 
P=c:nrage m pal.ms lllla<Zcd by Buckà di9cuc, in June 1994, a1 T=, Kolonpn 
(Duoam 11:S, significant le"CI 5") 
s 
TETEY • ABSORPTION RACINAIRE TETEY - INJECTION DANS LE STIPE 
RtOOMll ;tSSD, 100 
)( )( )E )( 
n � � u � œ � � � � � H � œ � .. ,.,,. .. 
TEMPS 
1 
I!! 
! 
12,�-------------------1+ AUmE """"· 100 :e-AUmE IOOCA. 100 * Rl!'J(,MJL :i,so. 1001 
- AC. PHOOPH0,70 * TEMOIN 
_j _.._/ ,,-
.. M< 
. ' 1 H 3 ..lurl 10Q1 Â M F� i9'13 ' tM :I Julln tNt 
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Aim 
Locality 
Design 
Results 
SHEET II-3 . Test of Phosphorous products 
Compare the effectiveness of different Phosphorous 
products by trunk injection . 
Koka 
Cultivar : PB 121  
Year of  planting : 1 9 8 3  
Percentage o f  affected palms at the beginning o f  the 
experiment : 31 . 1  % 
First application : June 1 9 9 1  
Second appl ication : February 1 9 9 3  
Method o f  application : Trunk injection ( self acting 
driller ) 
Complete Randomized Blacks , 5 replications , 
palms/elementary plot 
Treatments : A .  Aliette 8 0  WP , 6 g a . i .  
A. Alieal: 80 WP, 6 & a.i. 
B. PbC5phorous acid, 4.2 g a.i. 
C. Foli-<-fœ "400 AS, 4 c a.i. 
D. Foli-r-fœ "400 AS, 8 1 1.i. 
E. Foli-r-fœ "400 AS, 12 g a.i. 
F. Coauol 
" œ tbd pa1ms 
13.00 b 
12.72 b 
7.94 b 
4.40 b 
9.22 b 
28.00 a 
12.SS 
s 
B .  Phosphorous acid , 4 . 2  g a . i .  
c .  Fol i-r-fos , 4 g a . i .  
D .  Foli-r-fos , 8 g a . i .  
E .  Fol i-r-fos , 1 2  g a . i .  
F .  Untreated 
KOKA • INJECTION DANS LE STIPE 
,. 
.. 
! 
1 
1 
Pm:aaagc œ pa1ms -,tcc1 by � iD Jw,e 1994, at Kci:a 
(Dw>oan -. significam 1=1 s "> 
Â ,. Juwl 1991 
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94 JUN lM 
10  
Aim 
SHEET II-4 . Influence of  treatment period 
Compare the effectiveness of a treatment at the beginning 
of the rainy season , at the beginning of the dry deason 
and a double treatment . 
Locality . . Pinil ih 
Design . . 
Cultivar : PB 121  
Year of planting : 1984  
Percentage of  affected palms at the beginning of  the 
experiment : 19 . 3  % 
First application : July 1991  ( B , C , E , F )  
Second application : December 1991  ( A , C , D , F )  
Third application : March 1 9 9 3  ( A , B , C* , D , E , F* ) 
* respectively 6 g a . i .  Aliette 80 WP and 4 . 2  
g a . i .  Phosphorous acid 
Complete Randomi zed 
palms/elementary plot 
Blacks , 5 replications , 10 
Treatments : 
A .  
B .  
c .  
D .  
E .  
F .  
Aliette 8 0  WP , 
Aliette 80  WP , 
Aliette 80  WP , 
6 g a . i . , rainy season 
6 g a . i . , dry season 
3 g a . i . , dry season and 
3 g a . i . , rainy season 
Phosphorous acid , 4 . 2  g a . i . , rainy season 
Phosphorous acid , 4 . 2  g a . i . , dry season 
Phosphorous acid , 2 . 1  g a .  i • , dry season and 
2 . 1  g a . i . , rainy season 
G .  Untreated 
Results . . 
" ol dead pahm 
A. Aliene 80 WP, 6 & a.i., niny _.. lS.16 b 
B. AJiicac 80 WP, 6 g a.i., cky _.. 15.44 b 
C. Aliene 80 WP, 3 1 a.i. ,  cky _,., and 37 .5-4 a 
3 & a.i. , nmy ....,  
D. Pbœpb<rolls acid, 4.2. & a.i., rainy _,., 1 1 .06 b 
E. Pbospborous acid, 4.2. S a.i. ,  dry .,..,.,  13.00 b 
F. Pbœpb<rolls acid, 2..1  & a. i., cky alOD 1111d 1 1 .06 b 
2..1 g a.i., niny -
G. Con!rol 48.00 a 
2.1.61 
HS 
Pcn:enllge ol pelms azacted by Bucrot, in JIIDC 1994, Il PiDilib 
(Dlmcln 1CSt, sigiûficaDI leYel 5 ") 
PINIUH • INJECTION DANS LE STIPE 
.. �-------------------, 
ALIETTE IOWT'.60 SP ALIETTE BOWP.80 SS AUETIE 30 Sr>.30 SS 
2, '* AC. PHOS. 4.20 SS - AC.PHOS,2.1SP.2.1U . TEMOIN 
22 ' Trait.-n4 
.l 25 Ju-.. .l. 1 � 1091 a,eot • 
��ê.PHOa. 4.20 êP 
t3 JV ., 1c1 u ne u MA •• .KJ M 
, ..... ,Wl 
PART I I . CHEMICAL CONTROL 
Aim 
Locality 
Design 
Results 
i 
. . 
SHEET I I-5 . High doses of Aliette 
Effectiveness of Al iette , by trunk injection and root 
absorption using high doses . 
Warisa 
Cultivar : PB 121  
Year of planting : 1984  
Percentage of affected palms at the beginning of the 
experiment : 3 2 . 3  % 
Appl ication : June 1991  
Spl it-plot , 5 5  replications , 1 palm/elementary plot 
Main factor : Product 
A .  Untreated 
B .  Aliette , 10 g a . i .  
c .  Aliette , 15  g a . i .  
D .  Aliette , 2 0  g a . i .  
Sub plot : Method of application 
T .  Trunk injection ( self acting driller , 
Aliette 80  WP ) 
R .  Root absorption ( Al iette 100  CA ) 
" of dcad pal.ms 
Trunl:: injection Jloot ab,orptioa 
A. Cœlrol 10.91 14.81 12.86 
B. Alieat, 10 g a.i. 1.82 12.73 7.27 
C. Aliclœ, 15 g a.i. 3.64 14.54 9.09 
D. Alieœ, 20 & a.i 3.64 9.09 6.36 
5.00 12.79 8.89 
Pcrcœtage of pal.ms alladt.cd by IIU<k'ot c!i,cuc, in June 1994, • Warisa 
(Dwican œst, signific:ant lcvcl 5 ") 
WARISA - INJECTION DANS LE STIPE WARISA . ABSORPTION IV.ONAIRE 
-0 AUE'Tn "1Nf', 100 #-.\IJElTE tOM'. 111<1 + AUETTE "1NP, 200 r ,.TEMOIN 
' 11·14 Awf II0'2 
-0 AUETTE 100CA, 100 #-AUE1TE 100CA. 1'IO + AllETn 100CA, 200' 1 
I 
wJ,.. ...,A .. 
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SHEET II-5 . High doses o f  Aliette ( following) 
Bioassay N
° 
l (6 11>nths) 
Injection Ab$cn,,t Ion 
A. Control 60 . 00 68 .89 64.44 a 
B. Aliette, 10 g •• f .  51 .94 34.7Z 43.33 b H 
c. Al iette, 15 g •. 1 .  42.77 38.05 41.41 b s 
D. Aliette, 20 g a . 1 .  20 .27 38.33 29.30 b 
43.74 45.00 44. 37 
interaction NS 
N S 
Percentage of succeedlng points of Inoculation, 5 d1ys after Inoculation 
(Duncan test, slgnificant 1eve1 SS) 
Biouuy N' 1 (6 11>nths) 
lnject Ion Absorption 
A. Control 18.93 IB.95 
B. Aliette, 10 g •.  f .  15.97 13.57 
C .  Aliette, 15 g a . 1 .  1 1 . 00 11 .41  
D.  Aliette, zo g a . f .  7 .56 9 . 32 
13.36 13.31 
N S 
Lesions dia11eter (an) , 5 days after inoculation 
(Duncan test, slgnlficant 1eve1 SS) 
18.94 a 
14. 77 lb H 
1 1 . ZO be s 
8 . 44 C 
13.34 
lnteract ion NS 
BiOUSl)' N
° 
Z ( lZ  11>nths) 
Injection Absorption 
87 .50 80 . Bl 84.16 
74.7Z 71 . 1 1  7Z . 91 N 
73.89 91 .39 SZ .64 s 
75.55 73.61 74.58 
79.23 77.91 78.57 
interact Ion NS 
N s 
Biousay N' 2 ( 12 11>nths) 
lnject ion Absorption 
36.83 34 .12 35.47 
34 .13 30.68 3Z .40 N 
31 .50 39.56 35.53 s 
32.98 28.35 30.66 
31.36 33.21 32.28 
interact Ion NS 
N s 
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B1oassay N
° 
3 (18 11anths) 
Injection Absorption 
70.83 78.61 74.7Z 
74 . 1 1  7 1 . 1 1  7Z.61 N 
Bl .25 7Z.D2 76.63 s 
70 .24 60.55 65.24 
74 . 1 1  70.57 72.34 
inter1ct Ion NS 
" s 
Bioassay N' 3 ( 18 11>nths) 
lnject ion Absorption 
27 .86 2B.Dl Z7 .93 
27 .75 Zfi.27 Z7 .01 N 
Z6 .Sl ZS.55 26.03 
28.43 34 .97 31 .70 
Z7 .64 28.70 . 28.17 
lnteract Ion NS 
N S 
Aim 
Locality 
Design 
Results 
. . 
. . 
SHEET I I-6 . Chemjet et Foli-r-fos 
Evaluation of the effectiveness of Foli-r-fos 400  AS 
using chemjet injector . 
Tetey 
Cultivar : PB 121  
Year of  planting : 1 9 8 3  ( First trial ) 
1985  ( Second trial ) 
Appl ication : June 1 9 9 4  
Method of application : trunk injection ( Chemjet 
injectors ) 
complete Randomi zed Blocks , 7 palms/elementary plot 
7 replications ( First trial ) 
6 replications ( Second trial ) 
Treatments : A .  Untreated 
B .  Foli-r-fos 400  AS , 10 g a . i .  
Budrot affected trees 
(cunulative) 
Septenber 9 4 Deceaber 94 
l'irst trial A- Untreated 0 l 
B- l'oli-r-fos l 3 
Second trial A- Untreated l 2 
B- Poli-r-fos 0 0 
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Aim 
Locality 
Design 
Results 
. . 
. . 
. . 
Control 
SHEET II-7 . Migration of Aliette 
Study the persistance of Al iette in the coconut tree • 
Tetey 
Cultivar : PB 121  
Year of  planting : 1983  
Application : 1 4  August 1991  
Complete Randomi zed Blocks , 10  replications , 1 
palm/elementary plot 
Treatments : 
c .  Untreated 
R .  Root absorption , Aliette 100  CA , 2 0  g a . i .  
T .  Trunk injection ( self acting driller ) , Aliette 80 
WP , 20  g a . i .  
20/09-91 05/10-91 22/10-91 05/11-91 30/04-92 17 /12-92 29/06-93 15/02-94 
31 .97 a 25.87 a 27 . 1 9  a 32. 19 a 19.07 a 26.93 16.91 20. 10 
TNnk injtct ion 15.42 b 16.08 b 13.33 b 17.09 b 18.01 a 22 .68 10.67 18.45 
Root absospt Ion 6 . 18 C 5 . 28 C 
17 .86 HS 15 .74 HS 
Leslons' dia1111tec (na) 5 days aftec inoC1Jlatlon 
(Neuman Kevls test, slgnifictnt level 51) 
20/09-91 05/10-91 
Control 75.00 a 65.00 a 
Trunk injection 53 .33 a 46.67 a 
'Root absospt Ion 16.67 b 8.33 b 
48.33 HS 40 . 00 HS 
2.83 C 5 . 04 C 
14.45 HS 18. 1 1  HS 
22/10-91 05/11 -91 
90.00 a 81 .67 a 
38 .39 b 55.00 b 
10.00 C 10.00 C 
46. 11 HS 48.89 HS 
Pe.centage of succeeding points of Inoculation, 5 days afte. inoculation 
(Nau111n Kauls test, s l gnifictnt level 51) 
•tC4SS:AT A": Tt'nT 
. 1..- .1 ...... dl •••t.•r 1 - 1 .  !>th O.y 
9.47 b 22 . 19  13.41 10.64 
15.52 HS 23.93 NS 13.66 NS 16.40 NS 
30/04-92 17/12-92 29/06-93 15/02-94 
76.67 a 60.00 
78.33 l 66 .67 
40.00 b 60. 00 
65.00 s 62 .22 NS 
62.96 33.33 
44.44 57 .41 
70.37 24 . 07 
59.26 NS 38.27 
11oi.�s.u AT Tl:" 
NS 
:.�c:aeCllflCf poht• of !11-�11h:iot1, $ ùy 
IOOr--- ;- ,.,., .. 
"] . 
/ �  
" 
.. " / .. ..___/ 
le/Ot/tl H/10/'1 Jl/1,tltl 05/11/11 l0/0,tU 
fi-
PART II . CHEMICAL CONTROL 
SHEET I I-8 . Migration of  Aliette ( Bis ) 
Aim . Study the persistance of Aliette in the coconut palm • . 
Locality . Paniki . 
Cultivar . NYD . 
Year of planting . 1977/78  . 
Application . 1 8  Apri l 1 9 9 2  . 
Method of application . Root absorption . 
Design . Complete Randomi zed Blocks , 3 replications , 1 . 
palm/elementary plot 
Treatments . A . Untreated . 
B .  Aliette 100  CA , 10  g a . i .  
c .  Aliette 100  CA , 20  g a . i .  
D .  Al iette 100  CA , 50 g a . i .  
E .  Al iette 100  CA , 100  g a . i .  
Results . . 
26/0,\-92 02/05-92 19/05-92 1 1/09-92 1 5/12-92 30/06-93 
A. Contre! 56 . 18 37 .2Z 42.28 51 .33 46.24 47 .13 
B .  Aliette, 10 g a . 1 .  53.56 38.92 44.63 44.16 41 .04 47 .35 
C .  Aliette, 20 g a. 1 .  50.54 27.18 4 1 . 72 43 . 05 44 . 06 43.63 
O .  A11ette, 50 g a . 1 .  5 1 . 19 34.42 29.69 43.05 38.72 43.03 
E .  Aliette, 100 g a . 1 .  41 .20 28.77 32.50 25.34 n.a . 37 .87 
50.53 33.30 38 . 16 41 .39 43.80 
Les1ons' d1a•ter (•) 6 days after 1noeulat1on 
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A R. T I I I  
RE S I STANCE 
SOUR.CES 
S EARCH FOR A METHOD 
OF I NOCULAT I ON ON NOTS 
SHEET III-1 . Methods of inoculation 
Production of  a suspension of zoospores and myceliwn : 
After growing for approximately 14  days on a media , the culture is  
submerged with sterile distil led water , placed in the refrigerator for 
20 mn and then at the obscurity unti l the release of the zoospores . 
Mycelium is pound in a mortar and mixed to the water . 
Production of a suspension of zoospores : 
Same process as before , but only the suspension is  collected . Zoospores 
are counted with an hemacytometer . 
Inoculation : 
The nut is wounded or net with a small  needle , and the drop of inoculum 
covered with a piece of adhesive paper . 
PART III . RESISTANCE SOURCES 
Aim . . 
Method . . 
Results . . 
SHEET III-2 . Effect of  inoculation site 
Search for the sensitive site of the nut . 
NYD nuts of 6-8 months old 
10 replications , 1 site of inoculation per nut 
Treatments . a- With wound , on the floral pieces . 
b- With wound , upper part of the nut 
c- With wound , mid part of the nut 
d- With wound , lower part of the nut 
e- Without wound , on the floral pieces 
f- Without wound , upper part of the nut 
g- Without wound , mid part of the nut 
h- Without wound , lower part of the nut 
i- Suspension in peduncle 
j- Control 
A.  13 . 90 be A. 6 . 00 C 
B .  53 .60 a B .  45.65 ab 
c. 4 7 . 30 a c. 56 . 30 a 
o .  22 .45  b o. 1 9 . 95 C 
!!.  6 . 20 C !!.  0 C 
!'. 2 8 . 40 b !'.  3 3 . 80 b 
G. 4 . 75 C G.  6 . 25 C 
H. 0 C H.  0 C 
I .  0 C I .  2 . so C 
J. 0 C J. 0 C 
17.66  HS 1 7 . 05 HS 
Test 1. Lesions' dlameter (1111) 6 days after inoculation Test 2.  Lesions' dhmeter (1111) 6 days after Inoculation 
1Neu111n Keuls test, slgn1ficant level SS) noeulatlon wlth a suspension of zoospores and ll!Ytel ium 1
Neu111n Keuls test, signlflcant level SS) 
noculation with I suspension of zoospores 
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Aim 
Method 
Results 
. . 
. . 
SHEET III-3 . Effect of  nut ' s  age 
Determine the most sensitive age of nuts 
NYD nuts 
Inoculation without wound on the equatorial part of the nut 
10  replications 
1 site of inoculation/nut 
Treatments : a- Bunch of leaf 1 1  
A. 
B. 
C. 
o. 
E.  
F .  
6. 
H. 
I. 
J. 
r.:. 
L. "· "· 
Dha,eter 
0 C 
1 . 5  C 
0 C 
45 .40 a 
36.65 ab 
6 . 25 C 
19.00 be 
10.05 C 
18.50 be 
9.35 C 
7 . 65 C 
3 . 10 C 
3 .45 C 
B.75 C 
12 . 12  HS 
b- Bunch of leaf 1 2  
c - Bunch o f  leaf 1 3  
d- Bunch o f  leaf 1 4  
e - Bunch o f  leaf 1 5  
f - Bunch o f  leaf 1 6  
g- Bunch o f  leaf 1 7  
h- Bunch o f  leaf 1 8  
Test 1 .  Ltslons' dlamter (m) 6 days after Inoculation 
( Neuman Keuls test, signlflcant level 51) 
Inoculation with a suspension of zoospores of 
P. ar1ttu, 29 000 zoospores/a! 
Oiueter 
A. D b 
8. 0 b 
c.  0 b 
o.  0 b 
E .  0 b 
F .  Z .75 b 
G. 0 b 
H .  21.25 l 
I .  4 . 00 b 
J .  0 b 
K.  0 b 
L .  0 b "· 0 b 
N. 0 b 
Z . 00 HS 
Test 2. Loslons' dlueter (n,) 6 days after Inoculation 
(lleu-n Keu h test, 1 ignlflcant level SS) 
Inoculation wlth a suspension of zoospores of 
P.  nicotilllH, 7 000 zoospores/al 
i­
j ­
k-
1-
m-
n-
A. 
8. 
c. 
o .  
E .  
F .  
6. 
H. 
1 .  
J. 
K. 
L. "· 
N. 
Bunch 
Bunch 
Bunch 
Bunch 
Bunch 
Bunch 
of 
of 
of 
of 
of 
of 
Dlametor 
0 b 
0 b 
0 b 
0 b 
26 . 10  ab 
26.75 ab 
28.00 ab 
37 . 70 a 
5 .60 b 
25 . 75 ab 
10.80 b 
5 . 95 b 
6 .70 b 
3.65 b 
12 .64 HS 
leaf 
leaf 
leaf 
leaf 
leaf 
leaf 
19 
20  
21  
2 2  
2 3  
2 4  
Test 2. Leslons' dlaa,eter (..,,) 6 days after Inoculation 
(N9UWln Keuls test, s ignlffcant level SS) 
Inoculation wlth a suspension of zoospores of 
P. arec1t, 17 000 zoospores/•! 
Dla111tter 
A. D b 
B .  0 b 
C. 0 b 
o. 4.15  b 
E. 1 . 40 b 
F. 31 .45 a 
6. 7.90 b 
H .  18 .80 b 
1 .  0 b 
J. 4.45 b 
K .  4 . 65 b 
L. 7 .70 b "· 0 b 
N. 0 b 
5 .75 HS 
Test 2. Lesions' dllMter (m) 6 days after inoculation 
(Neuaan Keuls test, slgniflcant level 51) 
fnoculation wfth a suspension of zoospores of 
P. p,1•t,or1, 42 000 zoospores/111 
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Aim 
Method . . 
Results : 
SHEET I II-4 . Effect of  inoculum' s density 
Determine the effect of the density of the inoculum on the 
lesions ' nuts . 
BYD 6-8 months old nuts 
Inoculation without wound 
10  repl ications 
on the equatorial part on the nuts 
2 sites of inoculations per nut . o .  0 3 5  ml per point of 
inoculation 
Treatments : a-
b-
c­
d­
e­
f-
Control 
54  600  
2 7  3 0 0  
1 3  6 5 0  
6 875 
3 4 1 2  
A. 
e .  
C .  
D.  
E.  
F .  
zoospores 
zoospores 
zoospores 
zoospores 
zoospores 
Dlameter 
D b 
35 .SS l 
31.55 l 
36.65 l 
15.40 ab 
Z4.38 l 
Z3.9Z HS 
per 
per 
per 
per 
per 
Leslons' dlueter (m} 6 days after Inoculation 
(Neuman Keuls test, slgnlflcant level Sl) 
ml 
ml 
ml 
ml 
ml 
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SCRE EN I NG ON NUTS 
OF S EVERAL CULT IVA:RS 
Aim 
Method 
Results 
SHEET III-5 . Screening of  coconut Dwarfs 
Comparison of the sensitivity of nuts of different Dwarf 
cultivars 
Inoculation on the eguatorial part of the nut 
without wound 
10  replications 
Test 1 :  3 s ites of inoculation 
P .  palmivora : 6 1 2 . 000  zoospores/ml 
P .  nicotianae : 1 . 2 3 4 . 0 00  zoospores/ml 
P .  arecae : 1 . 02 2 . 000  zoospores/ml 
Test 2 : 3 si tes of inoculation , wi th a suspension of 
zoospores and mycelium ,  one strain . 
Test 3 :  2 sites of inoculation 
P .  palmivora : 9 . 40 0  zoospores/ml 
P .  nicotianae : 5 . 20 0  zoospores/ml 
P .  arecae : 6 . 2 00  zoospores/ml 
P.  pala.tvora P. arecae P. nieatiallae 
Bali Yellow DWart 4 . 65 ( 3 . 3 )  2 8 . 62 ( 3 0 . 0 )  29 .70  ( 3 3 . 3 )  
'rebbing Tinggi Green Dwarf 0 ( 0 ) 17.65 ( 16 . 6 )  1 2 . 32 ( 13 . 3 )  
Jombang Green Dvart 15.50 ( 1 6 . 6 )  1 0 . 5 2  ( 20 . 0 )  1 9 . 57 ( 3 6 . 6 )  
Raja Brown Dwarf 10 .75 ( 10 . 0 )  0 ( 0 ) 5 . 10 ( 3 . 3 )  
Kalayan Red Dvarf 36 . 4 2  ( 4 0 . 0 )  35.66 ( 36 . 6 )  4 2 . 70 ( 53 . 3 )  
Niaa Yellow Dwarf 4 0 . 97 ( 6 0 . 0 )  0 . 9 0  ( 76 . 6 )  4 2 . 88 ( 66 . 6 )  
Sallllt Green Dvart 0 ( 0 ) 3 . 82 ( 6 . 7 )  1 5 . 57 ( 2 0 . 0 )  
Niaa Green Dwarf 8 . 37 ( 10 . 0 )  21 . 96 ( 4 0 . 0 )  20 . 25 ( 2 3 . 3 )  
14 . 58 ( 1 7 . 4 9 )  21 .02  ( 28 . 31)  2 3 . 51 ( 3 1 . 17 )  
20 . 99 ( 2 2 . 2 )  
9 . 99 ( 9 . 9 )  
15 . 19 ( 2 4 . 4 )  
5 . 28 ( 4 . 4 )  
3 8 . 26 ( 43 . 3 )  
U . 58 (67 .7 )  
6 . 46 ( 8 . 9 )  
16 . 86 ( 24 . 4 ) 
19.70 ( 25 . 66 )  
T-t 1.  Lesiona diuaeter (mi) (and pereentag• o t  aucceeding inoculation pointa) 6 daya attar inoculation 
P. pa.la.tvora P. areeae P. nieot.1allae 
Bali Yellov Dvarf 4 6 . 98 ( 6 0 . 0 )  38 .19  (66 .6)  3 ' . 88 ( 63 . 3 )  4 0 . 02 ( 63 . 3 )  
Tebbing Tinggi Green Dvarf 1 0 . 00 ( 1 0 . 0 )  9 . 80 ( 1 0 . 0 )  1 8 . 92 ( 2 3 . 3 )  1 2 . 91 ( 14 . 4 )  
JO>lbang Green Dvart 3 8 . 15 ( 8 0 . 0 )  3 9 . 27 ( 7 3 . 3 )  3 0 . 85 ( 6 0 . 0 )  36.09 ( 7 1 . 1 )  
Raja Brown Dwarf 30 .68 ( 46 . 6 )  2 0 . 60 ( 26 . 6 )  33 .62 ( 4 3 . 3 )  28 . 30 ( 38 . 8 )  
Malayan Red owart 40. 15 ( 5 6 . 6 )  4 6 . 4 5  ( 4 6 . 6 )  4 1 . 87 (66 . 6 )  4 2 . 82 (56 .6)  
Nia• Yellow Dwarf 47 . 80 ( 76 . 6 )  3 9 . 17 ( 8 0 . 0 )  4 3 . 36 ( 90 . 0 )  4 3 . 4 4  ( 8 2 . 2 )  
Sallllt Green Dvart 3 . 00 ( 3 . 3 )  19 .55 ( 20 . 0) 1 2 . 15 ( 13 . 3 ) 11 . 57 . ( 1 2 . 2 )  
!lias Green Dvarf 2 2 . 9 2  ( 3 0 . 0 )  32 . 85 ( 3 6 . 6 )  16. 46 ( 20 . 0) 2 4 . 07 ( 28 . 9 )  
2 9 . 96 ( 45 . 39 )  30 .73  (44 . 96 )  2 9 . 0l ( 47 . 47 )  29 . 90 ( 45 . 94 )  
Test 2 .  Lesions diuieter (:m,) ( and percentage of aucceeding inoculation pointa) 6 daya atter inoculation 
P. pa.la.tvora P. areeae P. nieot.1allae 
Bali Yellow Dwarf 25. 65 33 .55 26 . 4 0  28 . 53 
Tebbing T1ngg1 Green DWart 0 5 . 75 9 . 20 4 . 9 8  
JOllbang Green Dwart 1 4 . 70 1 2 . 15 8 . 4 0  ll.75 
Raja Brown Dwarf 16.60 17.70  5 . 50 13 . 27 
Kalayan Red Dwarf 36.00 21 . 10 2 1 . 30 26.13 
!lias Yellow Dwart 26 . 80 3 4 . 4 2  94 . 50 51 . 91 
Sagrat orange Dwarf e . 5o 3 . 55 1 2 . 55 8 . 20 
111... Green Dwarf 4 . 75 0 0 1 . 58 
16.62 16 . 03 2 2 . 23 18 . 29 
'l'est 3 .  Ledona diuaeter (aa) 6 days atter inoculation 
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Aim 
Method 
Results 
SHEET III-6 . Screening of coconut Hybrids 
Comparison of the sensibil ity of nuts of different hybrid 
cultivars 
Inoculation on the equatorial part of the nut 
without wound 
3 sites of inoculation per nut 
10 replications 
Treatments : a- KB 1 
b- KB 2 
c- KB 3 
d- KB 4 
e- KHINA 1 
f- KHINA 2 
g- KHINA 3 
h- PB 121  
i- Control : NYD/BYD 
Test 1 :  Suspension of zoospores 
P .  palmivora : 1 2 . 000  zoospores/ml 
P .  nicotianae : 16 . 000  zoospores/ml 
P .  arecae : 2 1 . 000  zoospores/ml 
Test 2 :  Suspension of zoospores and mycelium ,  one strain 
P .  palaivora P. arecae P. ,ùcot:iana.e 
J[ 8 l 0 C 0 ) 0 C 0 ) 0 C 0 ) 0 C o ) 
l<: 8 2 2 . 7  C 3 . 3 )  0 C 0 ) 0 C 0 ) 0 . 90 C 1 . 10 )  
1( 8 3 0 C 0 ) 0 C 0 ) 0 C 0 ) 0 C o ) 
J; 8 ' 0 C 0 ) 0 C 0 ) l . 95 C 3 . 3 )  0 . 65 C 1 . 10 )  
IChina l 3 . 65 C 3 . 3 )  3 . 85 C 3 . 3 )  0 C 0 ) 2 . 50 C 2 . 20 )  
!China 2 0 C 0 ) 3 . 25 C 3 . 3 )  0 C 0 ) 1 . 0 8  ( 1 . 10 )  
IChina 3 , . os C 3 . 3 )  0 C 0 ) 2 . 00 C 3 . 3 )  2 . 0 2  C 2 . 20 )  
PB 121 5 . ,o C 9 . 9 )  3 . 15 C 3 . 3 )  13 .02  ( 1 3 . 3 )  7 . 17 C 8 . 83 )  
Nias Yellov Dwarf 25.45 ( 2 6 . 6 )  24 . 02 ( 3 0 . 0 )  26 . 20 ( 26 . 6 )  25. 22 ( 27 . 73)  
4 . 58 C 5 . 15 )  3 . 81 C 4 . 43 )  4 . 79 ( 5 . 16 )  4 . 39 C 4 . 9l l  
'l'est l .  Lesions diaaeter ( ma )  and ( Percm,tage o f  su=•eddin9 pointa o f  inoculation) 6 days after inoculation 
P. palaiva_ra P. arecaa P. lÙCOtianAe 
l<: B l l . 85 C 3 . 3 3 )  4 . 25 C 3 . 3 3 )  3 . 60 ( 6 . 67)  3 . 23 C , . u )  
J[ 8 2 2 . 80 C 3 . 33 )  5 . 80 C 6 . 66) 6 . 27 ( 13 . 33 )  4 . 95 ( 7 . 77) 
l<: B 3 0 C o ) 2 . 40 C 3 . 3 3 )  2 . 60 ( 3 . 33 )  1 . 67 C 2 . 20 )  
l<: B 4 7 . 95  ( 1 0 . 0 0 )  0 C o ) 2 . 15 ( 3 . 33 )  3 . 37 C , . u )  
IChina 1 5 . 75 ( 6 . 67 )  5 . 25 C 6 . 67 ) 13 . 75 ( 1 6 . 67 )  8 . 25 ( 1 0 . 00)  
IChina 2 5 . 75 ( 6 . 67 ) 9 . 75 ( 1 3 . 3 3 )  11 .15  ( 10 . 00 )  8 . 88 ( 1 0 . 00)  
IChina 3 2 . 60 ( 3 . 33 )  10.65 ( 1 3 . 3 3 )  1 0 . 65 ( 1 3 . 3 3 )  7 . 97 ( 1 0 . 00 )  
P B  121 14 . 35 ( 1 6 . 6 7 )  9 . 10 ( 1 0 . 00 )  2 1 . 57 ( 26 . 67 )  1 5 . 24 ( 17 . 78)  
Bali Yallow Dvarf 35. 95 ( 76 . 67 ) 3 2 . 92 ( 46 . 67 )  36 .'3  ( '6 . 67 ) 35.10 ( 56 . 67)  
8 . 55 ( 14 . 07 )  8 . 98 ( 11 . 48 )  1 2 . 02 ( 15 . 55 )  9 . 85 (13 .70 )  
Test 2.  Laaions diaaeter c-> and (J>arcantaga of  auccaadin9 pointa of  inoculation) 6 daya after inoculation 
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Aim 
Method . . 
Results . . 
SHEET III-7 . Screening of  coconut Tall s  
Comparison o f  the sensibi l i  ty of nuts o f  diff erent Tall  
cultivars 
Inoculation on the equatorial part of the nut 
without wound 
suspension of zoospores and mycel ium 
sites of inoculation per nut 
10 replications 
Treatments . a- West African Tal l  . 
b- Polynesia Tal l  
c- Rennel Tal l 
d- Tenga Tall  
e- Palu Tall 
f- Bali Tal l  
g- Sawarna Tal l 
h- Control . NYD . 
P. pa.laivora P. nicotia.nae P. arecae 
West A.frican Tall 8 . 5  0 0 2 . 8 3  
Polynesia Tall 0 0 0 0 
Rennel Tall 0 0 0 0 
Tenga Tall 9 . 75 5 . 87 3 . 00 6 . 21 
Palu Tall 22.75 7 . 45 6 . 60 1 2 . 27 
Bali Tall 22. 25 8 .75  6 . 25 12 .42  
Sawarna Tall 15 .75 0 0 5 . 25 
Nias Yellow Dwarf 18 . 00 ll . 40 16 . 75 15 .38 
1 2 . 12 4 . 18 4 . 07 6 . 79 
Lesions d.ialleter (llD) 10 days after inoculation 
P. palaivora P. nicotianae P. arecae 
West African Tall 3 . 3  0 0 l . 10 
Polynesia Tall 0 0 0 0 
ReMel Tall 0 0 0 0 
Tenga Tall 6 . 6  6 . 6  3 . 3  s . so 
Palu Tall 10 .0  6 . 6  6 . 6  7 . 73 
Bali Tall 10 .0  6 . 6  3 . 3  6 . 63 
Sawarna Tall 13 . 3  0 0 4 . 43 
Nias Yellow Dwarf 13 . 3  10 .0  1 3 . 3  12. 20 
7 . 06 3 . 72 3 . 31 4 . 69 
Percentage of succeed.ing pointa of inoculation 10 days after inoculation 
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S EARCH FOR A METHOD OF 
I NOCULAT I ON ON YOUNG PALMS 
Aim 
SHEET III-8 . Method of inoculation 
Search for a method of inoculation on young palms , as a 
rapid and early screening test to Budrot tolerance . 
Methods : Exp . 1 Cultivar NYD , 10  replications , in nursery 
Results : 
Exp . 2 
Exp . 3 
Inoculation wi th a suspension of zoospores and 
mycelium ,  without wound , 6 times ( 3  weeks ) 
Treatments : Factor 1 : Age of the plants 
a- 6 months old 
b- 8 months old 
c- 10  months old 
d- 12 months old 
Factor 2 : Inoculation ' s  site 
a- Bud 
b- Base of leaf 
c- Root absorption 
d- Sail infusion 
e- Control 
Cultivar NYD , 10  replications , in nursery 
One year old palms 
Inoculation with a mycelium agar plug , 
interna! face of the petiole ( 2  leaves per 
Treatments : a- with wound 
at the 
palm ) 
b- without wound 
Cultivar NYD , 6 repl ications , in nursery 
For each palm , 2 leaves are inoculated 
Inoculations of the petiole with a mycelium 
plug 
Treatments : a­
b-
c­
d-
interna! 
interna! 
external 
external 
face , 
face , 
face , 
face , 
with wound 
without wound 
with wound 
without wound 
agar 
Exp . 4 In the field 
Inoculation wi th a suspension of zoospores and 
mycel ium , 200  cc/palm shared between 4 leaves 
( Leaves a ,  9 ,  1 0 , 1 1 )  
Cultivars : Ra ja  Brown Dwarf , PB 1 2 1 , Nias Yellow 
Dwarf 
5 trees per cultivar 
Exp . 1 :  A total of 17 trees died few months after the 
inoculations : 1 2  from treatment "C" ( Root absorption ) ,  
3 from treatment "D" ( Sail infusion ) and 2 from treatment 
"B"  { Base of the leaf ) . 
It bas not been poss ible to isolate Phytophthora from 
these trees , that showed rotten roots . It has also not 
been possible to isola te Phytophthora from heal thy trees . 
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SHEET III-8 . ( following ) 
Exp . 2 :  First symptoms appeared 2 weeks after inoculation . 
" a" 
"b" 
"c" 
"d Il 
11 e "  
3 weeks after inoculation , resul ts  are shown in  the 
following table . 
With vound Without vound 
Tre•'• n011.or Leaf l Leaf 2 Tree'• nonor Leaf l Leaf 2 
1 a e 1 d -
2 b d 2 d -
3 C b 3 - -
4 d b 4 - -
5 d b 5 - -
6, d b 6 • -
7 b b 7 - -
B b b B - -
g b b g - -
10 d b 10 - -
. Big necrosis  . . Necrosis due to the wound . 
Broken leaf with symptoms of rot . Symptoms of rot . . Broken leaf with big necrosis . 
Exp . 3 : 3 days after the inoculation , there is  a reaction of the 
palm , showing stress symptoms ( deshydratation of the 
petiole , wilting ) . On the other way , around the wound , a 
small necrosis appear and some leaves start wi lting . Two 
weeks after the inoculation , all  trees are healthy again 
and there is no symptoms of Budrot . 
Exp . 4 : Two weeks after the inoculation , brown necrosis appear on 
the site of inoculation . One month after inoculation , 
some trees show Budrot symptoms ( Wilting of the 
spear ) . 
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PERFORMANCE TRIAL 
Aim 
SHEET III-9 . Performance trial 
Compare the sensibi lity to Phytophthora of 2 5  Hybrids Dwarf 
x Tal l , in natural infection conditions , in the field . 
See hereafter : - Experimental protocol 
- Planting report 
- Yearly plantation report 1994  
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�· STATIO\I M\J-PCOl 
D::tober 1994 
l"N-PCOl 
EEC STD2 PHYTCPHTJ-CRA PROJECT 
FIELD TCL_l='RAI\Œ TEST TO .PHYTCPHTI-ŒA CF 25 � X TALL HYBRIDS 
EXPERil'B\ITPL PROTOCCL 
I .  T� . 
The aims of the trial are to : 
Test the field tolerance of 25 promising Dwarf x Tal l  hybrids to the 
Phytophttora disease . These hybrids are made from the combining testors 
and the main ecotypes used by the breeding schem . 
- Study the abi l ity of the parental pop...Ll ations to transmit ,  or not , a 
tol erance to hybrid off-springs .  
- Observe and ana lyse in situ the contaminatiaï modal ities of palms by 
Phytophttora sp. and the devel opment of the disease in the plantation . 
- Sel ec t  hybrids showing a general tol erance to the disease . 
- Sel ect the genitors transmitting a better tolerance to hybrid off-springs 
and improve the tolerance of the hybrids made from them . 
The final output wi l l  be the c haracterisation and the recoovnendation of the 
hybrids which can be pl anted in affected areas and , eventual l y ,  the sel ectio� 
of hybrids better tol erant or resistant to Phytophthora sp • •  
I I .  v'EGETPL l'1A TERI PL .  
I I . 1 .  Type of crosses . 
25 Dwarf X Tal l  hybrids given herebelow ( Serial N° - Line N° MN XXX ) : 
D�ARF �EMA�E �COTY?ES 
Ye l l o� D�arf ( NYD J 
I BALI Y� l l ow D�arf { BYD J 
I JO�BANS 6reen D�arf (J6D l 
1 RAJA Bra�n D�arf ! RBD ! 
1 SALAK 6reen D�arf ( SKD J 
TALL MALE POPULAT I ONS 
TEN3A Ta l l  I SA�ARNA T a l l ! �2st A i r i : an Ta l ]  I RENNEL Ta l !  1 DQLVNE� i AN T a l !  I 
( TAT } 
5 - NN 130 25 - NN 135 
13 - HN 1 31 1 2 - H� 136 
20 - �N 132 B - MN 137 
9 - MN 133 
3 - f,�; 134 
1 2  - riN 138 
21  - MN 139 
( RLT )  ( PYT } 1 
10 - MN 1 4 0  22  - M N  1 4 5  
11  - MN  1; 1  16 - MN 146  
7 - MN  142  I 4 - MN 147 
1 - Mt{ 143 1i - MN 148 
23 - MN 144 
6 - Mf; 1 50  I 
1 9  - MN 1 51 I 
24 - �N 1 53 
1 8  - MN 1 54 
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MANAl."Y.) STATION 
I I . 2 .  Genitors . 
I I  . 2 . 1 .  Mother-palms . 
�N-PC01 
October 1984 
The� have been selected on their legiti.macy 
produc�ion or Phytophthora tolerance characteristics ) . 
pal!rs given in annexes 2 to 6 .  
only (no 
Lists of 
selection on 
Dwarf mother-
NIAS Yellow Dwarf : 30 pal.ms 
BALI Yellow Dwarf : 30 palms 
JOMBANG Green Dwarf : 30 pal!Ps 
RAJA Brown Dwarf : 30 pal.ms 
SALA.T\ Green Dwarf : 29 pal.ms 
I I . 2 . 2 .  Father-palms . 
in 
in 
in 
in 
at 
Paniki-P lot 3 
Mapanget-P lot 
Mapanget-P lot 
Mapanget-P lot 
Kima Atas 
( 1977 plantation ) .  
10 ( 1877 plantation ) .  
10 ( 1978 plantation ) .  
10 ( 1980 plantation ) .  
( 1888 plantation ) .  
Lists of Tall  father-pal!rs given in annex 1 .  Pollens harvested from open-air 
inflorescences . Precize identi ty of palIPs = unl:-:rwwn generally . 
TENGA 
SAWARNA 
West Af::-icaT"l 
RENNEL 
POLYNESI&� 
Tall : 
Tall : 
Tall : 
Tall : 
Tal l :  
Around 25 pal.ms 
20 to 25 palms 
Around 20 palms 
2 samples of 25 
30 a11d 25 palms 
at Mapa:.ïget ( 1878 plantation ) aT"ld Pan iki . 
at Mapanget ( 1880 plaT"ltation ) . 
at PTP 28/Boyong A tas ( 1935 pla:.""ltation ) .  
pal.ms at PTP 28/Boyong A tas ( "  ) . 
at PTP 28/Boyong A tas ( " ) . 
I I . 2 .  3 .  Controls of trial : NYD X TAT (YJENA 1 )  8-T").S NYD X WAT (NIWA ) . 
I I . 3 .  Crosses done . 
Crosses were done in the sens Dwarf X Tall . For organ izat ional reasons . 
individual crossing , palm by palm ,  coulà not be done . Dwarf �e::::-e po llinated by 
mi.xtu:-e of pollens (bu H: pollination ) .  Per D-warf mot.ber-popu lation , 5 groups of 
6 palms were sa.mpled , each group being polli.T"lated by one Tal l ( 5 bunches/tr·ee ) . 
The groups of palms and the crossing tables a::-e gi ven in arinexes 2 to 6 .  
The poll:L-iat ions were done from Ju ly/August until December 1891 ( 5  b:.mches 
per Dwarf for the pro:::luction of 120 nuts/hybr·id ) .  A seco:1d r·ecrcssing plari 
wou ld :ie dor:e on sa.me pal.ms ., wi th same teclTÜ8S , to conp lete seeds eve:-itu&.l ly . 
( in that 8ase , to be descripted :Lï a:.ï a:.ïnex ajded to the proto8o l ) . 
III . 1 . Si�e ûf p ï ����t� on · ?a:.""liki-?lot 5 .  
: f"\mp l ct� ��r, '"'lorr1 � o;- oM blok àesigTI of 25 +- -r-·c.i�.�r.·,�-1 7° � and 18 re;,lic&.tions OÎ 
3 pal.1Tls pla'1ted in triangle ( 57 palms per � y-c,:;_-:-n·1°,.., + ..., . 
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MA.l\ADJ STATION 
III . 3 .  PlantLrig map . 
See in aJmex 7 .  
I I I  . 4 .  Nunber of palms and surface . 
25 treatments X 18 replications X 3 palms = 1425 palms . 
No border trees . 
Surface = 8 . 9  ha . 
Densi ty = 160 palms/ha = 8 .  5 m in triarigle . 
IV . OBSERVATIONS . 
'!<' 1 . � c,:;  _ 0_1.ar em.:.s--on . 
Precocity . 
Production = Number c,f bunches 
Number of nuts 
Fruit components , oil  content 
Phytopathology observations : 
MN-PCOl 
October 1884 
* young palms : pests and d iseases every 6 months until the floweri.ng . * mature palms : current pests arid di.seases ched:Lrig , premature nutfa.J. l 
and bud ::-od due to Ph.vtophthora every 2 ruo:1ths . 
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• 
• 
PLAI\/TING M.AP CF M\I-PC01 .  
PL.ÇNTII\G: N:J'v8'1BER 1993 AT PA'\II KI-PLOT 5 • 
• 
�· 
. . 
LEG-::ND :  
// : PreviD.J.s crop : NYD 
\\ : PreviD.J.s c rop: NYD 
. :  Place for eventual 
Map scale:  1/1000 . 
then FAO hybrids.  
then nothing . 
border trees . 
• 
.. 
• 
S::::R I A!.. N'....ffiER 
TAT 
NYD 5 
BYD 13 
JGD 20 
RED 9 
SKD 3 
OF t-NB� IDS ON MA.O 
SAT WAT RLT PYT 
25 10 22 6 
2 11  16 19 
8 7 4 14 
12 1 17 24 
21 23 15  18  
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PLANT I NG RE PORT 
P ERFORMANC E T R I AL T OWARD S 
PHYTOPHTHORA. MN - PC 0 1  
1 .  EXPERIMENTAL DESIGN 
1-1 . Varieties 
25 varieties , numeroted from 1 to 2 5 , resulting from the fol lowing 
crosses : 
WAT TAT SAT RLT PYT 
NYD 10  5 25  2 2  6 
BYD 11  13  2 1 6  19  
JGD 7 2 0  8 4 14  
RAD 1 9 1 2  1 7  24  
SKD 2 3  3 2 1  15  18  
WAT . West African Tal l  NYB . Nias Yellow Dwarf . . 
TAT . Tenga Tall  BYD . Bali Yel low Dwarf . . 
SAT . Sawarna Tal l  JGD . Jombang Dwarf ( Green ) . . 
RLT : Rennel Tall  RAD . Ra j a  Dwarf ( Brown ) . 
PYT . Polynesia Tal l  SKD . Salak Dwarf ( Green ) . . 
1-2 . Design 
Complete Randomi zed Blocks , 25 treatments , 19 replications , 3 palms 
per elementary plot ( one row of 3 palms ) . 
Lay out : cf . map in Appendix 
Area : 8 . 9  ha 
Density : 160  palms per hectare ( 8 . 50 m triangular ) 
Rows oriented N-S . 
2 .  FIELD 
2-1 . Locality 
Block 5 ,  Paniki experimental garden 
Balai Penel itian Kelapa , Manado , North Sulawesi , INDONESIA . 
2-2 . Previous farming system 
See in Appendix 
Repl ications 1 ,  2 ,  3 ,  1 7 , 18 ( entirely ) and replications 7 ,  9 ,  15 , 
1 6  ( partially ) on precedent Local Tal l  ( Bal i ,  Palu , Tenga ) planted 
in 1977/78 . 
Replications 4 ,  5 , ' 6 ,  8 ,  9 ,  10 , 1 2 , 1 3 , 1 4  ( entirely ) and 
replications 7 ,  9 ,  1 5 , 1 6  ( partially) on precedent Nias Yellow 
Dwarf , planted in 1 977/78 and fel led in 1989 . This plot was then 
replanted in 1989  with FAO trial ( 4  Dwarf , 7 Tall  and 7 Hybrids ) ,  
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fel led again in 19 91/9 2 . 
Replication 19  on precedent NYD planted in 19 77/78 and felled in 
1989 . 
2-3 . Land preparation 
September 1 9 9 3  : - fell local Tall  coconut 
- burn leaves 
- mecanical weeding 
Octobre-Novembre 1993  : - lining and digging 
- selection of seedl ings in nursery 
3 .  PLANTATION 
3-1 . Rainfall 
September 9 3  October 
Days 7 1 2  
1 0 8  80  
3-2 . Planting 
Fertili zation : Urea : 500  g/tree 
TSP : 2 3 0  g/tree 
KCl : 560  g/tree 
9 3  November 
21  
290  
Planting from 1 5  November 1993  to 2 December 1 9 9 3  
4 .  MAINTENANCE 
4-1 . oryctes control 
9 3  December 
15  
265  
9 3  
November 1993  : spray local Tall  coconut trunks with Thiodan 
plant Calopogonium caeruleum , in order to cover 
these felled trees 
4-2 . Pests and diseases control 
December 1993  : spray Azodrine ( once ) ,  2 . 5  cc/10 1 
spray Daconyl , 20  g/10 1 and one week after spray 
Dithane , 2 0  g/10  1 
4-3 . Maintenance 
December 1993  : manual circle weeding ( 3  m diameter ) 
5 .  OBSERVATION DURING PLANTING 
Number of open and non open leaves 
Palm height 
Collar girth 
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1 .  
2 .  
Y EARLY PLANTAT I ON RE PORT 1 9 9 4  
P ERFORMANC E  TR I AL TOWARD S 
PHYTOPHTHORA MN - PC 0 1  
MAINTENANCE 
February . circle weeding , general weeding . 
March . replace dead palms . 
planting of NYD x Tall  hybrids 
May . general weeding . 
June . circle weeding . 
August . general weeding . 
September . circle weeding . 
November . general weeding . 
replace dead palms 
December circle weeding 
ferti lization Urea . 500  g/palm . 
TSP . 1875  g/palm . 
KCl . 600  g/palm . 
OBSERVATIONS 
Vegetative observations (May , August , November ) : number of 
leaves , palm height and collar girth . 
Pests and diseases observations ( March , May , August , October , 
December ) 
3 • RAINFALL DATA 
01 02  03  0 4  0 5  06  07  08  09  10 11  1 2  
Days 19 14  25  21  1 3  1 6  1 1 n . a  1 2  2 2  1 7  
mm 450 2 7 3  4 6 7  3 1 7  182  279  15  3 1  207  3 2 0  2 5 6  
4 .  REMARKS 
At the end of 1994 , SKD x Tal l  hybrids are not yet planted , this is 
due to 
- the bad setting from the first serie of pol lination 
- the high mortal ity in the nursery during the drought in 1994  
( second serie of  pollination ) 
Many plants died in the field , due to 
- damages of cows and goats 
- the bad state of the palms during the planting 
- an accumulation of water ( rain and source ) in repl ications 
1 and 2 
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EXCHANGE OF PLANT I NG 
MATERIAL W I TH IVORY COAST 
Aim 
SHEET I II-10 . Exchange of  planting material 
Exchange planting material with Ivory Coast in order to test 
in other environmental conditions the tolerance of several 
cultivars and to create new promising hybrids . 
See hereafter , the accepted proposa! for the exchange with Ivory Coast . 
In date of March 1995 , the exchange of pollen is  already done . 
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CIRAO-C? MOl\tTPELL\ER 
\ 2 3 NO\J .  ,ss3 
J°tt·r-1 ) ·-·· 
"'l .. ) b 9 '. . . . . . . . \ �' ci'N·rt'.'C� . .. . . . . . . . . .. . . . . . � -' 
Ref : DOC . 114/93/ JLF,/HJB 
Mana.do, the 16 November 1993 
Dr J . L .  RENARD 
Director of Plant Pathology Division , 
CIRAD-CP 
Av . du Val de Montferrand - BP 5035 
34032 MONTPELLIER - Cedex 01 
FRANCE 
Re . :  Varietal exchange with the Ivory Coast . 
EEC STD2 Phytophthora project and proposals . 
Dear Dr . RENARD , 
We thank you very much for our last metti.ng and your a.dvises upon our proposal 
of coconut ecotypes exchange with Port-Bouët in 1993/95 . 
We are very pleased that Port-Bouet is comprehensive , accept to send us 
plantlets ready for weaning , instead of embryos , and agrees the material we 
proposed . 
For our part, we agree the material finally proposed by Port-Bouet . Indead , 
that Port-Bouet send PB121 lines rather than the parental selected WAT lines is 
not a problem as we have intrcrluced already and will study the WAT population 
into our collection . 
Please find ,  herewith, a "Procedure and Schedule" programme for the 
concretization of the excha.nge . We have keep the volume of plantlets/embryos 
you suggest and propose on your advise to adjust the amount of pollens up to 
270 g per WAT line and Mapanget line ,  and to 300 g for each other Tall ecotype . 
The schedule of the excha.nge can be as follows : 
- January 1994 for pollens 
- 1995 for plantlets/embryos . 
Please , let us know the mail adress for our expeditions to Port-Bouet . From our 
side , we wish that Port-Bouet sends directly its material to our Manado Station : 
Mail adress : BALITKA 
Jalan Bethesda 2 n° lOA (Jl Flamboyan 10A) 
MANAOO 95114 
SULAWESI UTARA 
INOONESIA 
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We thank YD...J again for yo....ir help  and sh::, .. Jld be grateful if  yD...J co....ild send our 
positive answer to Port-Bo.Jet static::n with the "Pro:::edure and Shedule" 
prograrrme . Thank yo....i also to give our apologizes to Port-Bo..Jët abo..J.t the delay 
of OJr answer. 
Harvest of pol lens and crossing plans for seed-productic::n would start as scx:n 
as the cc::nfinnatic:n of Port-Bcuet it can send us by fax . 
Best regards. 
Machrud . 
cc : Dr �rs, Direc:tor of PUSLITBA'\GTRI . 
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EEC  STD2 COCONUT PHYTOPHTHORA PROJECT . 
VAR I ETAL EXCHANGE BETWEEN I NDONES IA AND I VORY COAST I N  1994/95 . 
PROCEDURE AND SCHEDULE . 
I .  VEGETAL MATER IAL TO BE  EXCHANGED BETWEEN PORT-BOUET AND BAL ITKA . 
VARIETY 
! 2 PB121 hybrid lines: PB2525 
PB2528 
------------------------· 
! PYTl , sele..1:ed for 
! Belmi.nthosp�ri111 tolerance 
FROK PORT-BOUET 'ro BALITKA 
!PLMl'TLETS ! POLW ( g) ! SOURCE QUALITY or THE POPULATlON 
180 ! 270 (WAT) , ! PORT-BOUET Station ! ) PB121 strains for plantlets . 
! ! ! ) ! 
180 ! 270 (WAT)_ ! PORT-BOUET Station ! ) Selected m genitors for pollen . ! --------- -- -- ------- ----
150 300 ! PORT-BOUET Station ! Cilose 25 genitors on produ.."tion and! 
! on Belrinthospa:illl tolerance. ! --------- ------------- - ·--
! VANU!TO Tall ! 150 ! 300 ! PORT-BOUET Station ! Chose 50 genitors on phenotype and ! 
' ! ! production. ! ----------- ------------------- ------- ------ -------------- --------
! BRAZIL Green l);-arf 
! CATIGAN Green Dwarf 
VAPJETY 
! 150 ! 
! 150 ! 
! PORT-BOUET Station ! Sample 40 legiiliate palns. 
! POR'! ... BOUET Station ! SaJJple 40 legitilate palms. 
FROYi B.WTU 'l'O PORT-BOUET 
! OORYOS ! POil.E:N ! SOURCE QUALITY or THE POPDIJ.TION 
! 2 Kapanget lines : MPT 32 ! 200 ! 270 ! M!NADO Station ! MPT lines for embryos and pollen. ! 
! ! ! l!P'I' 83 ! 200 ! 270 ! MANl.DO Station 
---------------------------------------------------- -------------·--�� 
! 200 l 300 ! WEST JAVA (embryos) ! Chose 50 genitors on phenotype and ! 
1 Vl\lUI!\ st ( 1 1  ) 1 • ' '  i . = ... po_ en . on proao.."t1on. . 
------------------------------------------------------ --------------------------------------------------
! IGO DUKU Tall 200 300 ! TERNATE Island ! S�pie 50 genitors on phenotype and! 
! on productior.. ! ---- -------------------------------
! SAUJ: Green Dmf 200 ! KANADO Station ! Sanple 40 legitiiate genitors . 
--------------------------------------------------------------------�--------------------
! JOKB.l!NG Green Dmf ! 200 ! ! KANADC Station ! Sanple 40 legitinate genitors . 
.---------------------------------------------------------------------------------------------------------------
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I I .  PROCEDURE AND SCHEDULE . 
1 1 . 1 .  POL L ENS OF TALLS . 
I I . 1 . 1 .  Procedure . 
Ma l e  f l owers are harvested on i nf l orescences i so l ated by ma l e  bags , exept 
for I go Duk.u Ta l l  i n  Ternate , and po l l ens  are processed i nd i v i d u a l ly u nder . 
i so l at i on boxes . The fo l l ow i ng aju sted quant i t i es of po l l ens  w i l l  be harvested 
and exchanged : 
- 270 g for WAT and MAPANGET Ta l l l i ne s . 
- 300 g for the  other ecotypes i . e . :  
* 1 2  g per PYTl 
* 6 g per VANUATU Ta l l  
gen i tor ( 25 gen i tors ) .  
gen i tor ( 5 0  gen i tors ) .  
* 6 g per SAWARNA Ta l l  gen i tor ( 50 gen i tors ) .  
* 6 g per ! GO DUKU Ta l l  gen i tor ( 50 gen i tors ) .  
Po l l ens  are packed undervaccum� i nd i v i dua l ly ,  i nto bott l e s  or tubes l abe l l ed 
each by the n ame of the var i ety and the number of the gen i tor . 
A recap i tu l at i ve l i st  g i v i ng harvest dates , i dent i ty of gen i tors and 
quant i t i e s w i l l  be  sent w i th the po l l ens . 
I I . 1 . 2 .  Schedu l e .  
Harvest of po l l ens i n  November 1 993 - Janv i er 1 994 . 
Exchange of po l l ens  i n  February 1 994 . 
I I . 2 .  P LANTLETS/EMBRYOS . 
I I . 2 . 1 .  Procedure . 
P l ant l ets/Embryos Product i on :  
P l ant l ets and embryos are i s sued from i nd i v i dua l Hand Po l l i nated nuts , 
exept for SAWARNA Ta l l  for wh i ch open - po l l i nated nuts w i l l  be harvested from 
the or i g i na l  s i te i n  West Java . 
The quant i t i es of p l ant l et s  and embryos exchanged are : 
- 1 80 p l ant l ets per PB 1 2 1  l i nes and 1 50 p l ant l ets per ecotype to be sent by 
Port -Bouet . 
- 200 embryos per MAPANGET l i ne and per ecotype to be s ent by BAL I TKA . 
The i r enab l e  the p l antat i on of 75  trees per ecotype i nto co l l ect i on .  
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The i nd i v i du a l  quant i t i es of the p l ant l ets/embryos of ecotypes are on average : 
From Port -Bouet : 
- 6 p l ant l ets i s su ed from each PYTl gen i tor . 
- 3 p l ant l ets  i s sued from each VANUATU Ta l l  gen i tor . 
- 3 - 4  p l ant l ets i s sued from each BRAZ I L  Green and CATI GAN Green Dwarfs gen i tor . 
From BAL ITKA : 
- 5 embryos 
- 5 embryos 
i s sued from each SAWARNA Ta l l  and I GO DUKU Tal l gen i tor . 
i s sued from each SALAK Green and JOMBANG Green Dwarfs gen i tor . 
Cros s i ng p l an for seeds and p l an t l ets/embryos product i on :  
- PB 1 2 1  and MAPANGET Ta l l  l i nes : the i r  are produced w i th pol l en taken from 
the or i g i na l  WAT and MAPANGET pa l ms or from the i r  s e lfed l i nes . I n  that 
l ater case , the po l l en  corne from 20  ta 25 i dent i f i ed autofecondat i on s  and 
the  seeds corne from a random sequenc i a l  cro s s i ng p l an of mother by father 
p a lms .  
- Ta l l  ecotypes : 67 % of the seeds corne from a random s equenc i a l  cros s i ng  
p l an of  the gen i tors , 33% from the s imp l e  s e l f i ng · of the 
best gen i tors . 
- Dwarf ecotypes : 60% of the seeds corne from a random sequenc i a l  cross i ng 
pa l m  of the  gen i tors , 40% from the s i mp l e  se l f i ng of a l l 
gen i tors . Same repart i t i on for p l ant l ets/embryos . 
P ack i ng of p l ant l ets/embryos for send i ng :  
- p l antl ets deve l oped w i th  the I BPGR techn i c  w i l l  be sent by Port - Bouet 
w i th i n  g l as s  tubes , ready for wean i ng .  Each tube has a l abe l  w i th the date 
of the f i rst cu l tur i ng , the var i ety and the code number of the p l ant l et .  
- embryo s from BAL I TKA w i  1 1  b e  pre l e ved  o n  ma t u r e  n u t s  · a nd  p a c k e d  
i nd i v i du a l ly i n  a n  apropr i ate med i a  {KC l  so l ut i on ; 1 6 . 2  g/1 ) for send i ng .  
Each i nd i v i du a l  conta i ner w i l l  have a l abe l w i th the pre l evement date , 
the var i ety and the code number of the embryo . 
A recap i ta l u t i ve l i st g i v i ng the f i rst cu l tur i ng or pre l evement date and the 
i dent i ty of the p l an t l ets/embryos ( code number , po l l i nat i on number , type of 
po l l i nat i on ,  mother - pa lm ,  father -pa lm) w i l l  be  s ent too , w i th the deta i l ed 
cros s i ng p l an u sed for the  seed-product i on .  W i l l  be a l so g i ven the or i g i n  of 
the mater i a l  exchanged ( number of i ntroduced pa l ms , or i g i n  i . e .  country ,  s i te ) . 
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I I . 2 : 2 .  Q ua l i ty of rece i ved mater i a l . 
I f  some eventua l  damage occures dur i ng the  transport , the sender w i l l  
rep l ace the destroyed mater i a l  ta comp l ete the  quant i t i es i n i t i a l l y agreed 
between bath s i des . 
I I . 2 . 3 .  Schedu l e . 
- Seed -product i o n  by Hand P o l l i nat i on : 1 st s emester of 1 994 . 
- Exchang� of p l ant l et s  and embryos · 1 995 . 
Due  to the de l ay for obta i n i ng p l an t l ets  from embryos ( 6  to 8 months ) ,  Port ­
Bouet cou l d  s end  i t s  p l ant l et s  dur i ng the  second semester of 1 995 . BAL I TKA i s  
ab l e  ta s end i t s  embryos d u r i n g  the f i rst s emester of 1 995 . 
I I I .  FUND I NG .  
P l ant i ng mater i a l  preparat i on and transport wi l l  b e  covered by the sender 
and the exchanges wi l l  take p l ace u nder the EEC STD2 Phytophthora project . 
PART I I I . RESISTANCE SOURCES 
SUR.VEY O F  
COCONUT PLANTAT I ONS 
Aim 
Method . . 
SHEET III-11 . Survey o f  coconut plantations 
Evaluation of the susceptibil ity of coconut varieties in 
the field , in several provincies . 
1 .  Some surveys were carried out in 1 991/92 by a Balitka 
team in several regions of Indonesia ( Central Sulawesi ,  
South Sulawesi , Moluccas , Aceh , North Sumatera , South 
Sumatera , Lampung , West Java ) during which the level of 
damage was assessed . 
2 .  Further data from the report on the survey by the 
Directorate General of Estates in 19 91-92 and data 
gathered in North Sulawesi during research carried out 
under the EEC Proj ect are added . 
3 .  Other surveys were carried out by J-M . Thevenin in 
West Java , North Sumatera , Jambi , West Sumetera , Riau , 
Lampung . 
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Budrot d i s ease on Dwarf cu l t i vars 
! Locality ! Altit�rl;
-
i
-
Rainfall (Dean) ! Planted area ! Year çf Variety ! Deôd palEs 
! ! (11 ) ! (u/year) ! � plantrng ! ------ -- - - ------ --------- ---------- -------------------- ------------
Seed-gardens 
1 .  Bangga (Central Sulawesi ) 
2, Bone-Bone (South Sulawesi )  
3 .  Paya Gajah (Aceh) 
4 .  Sukaaenanti (West Java ) 
5 .  Padang Ratu (La!pung) 
6 .  Gunung Batin (Lallpung) 
7. Patra Tani (South SUJ1atera) 
8 . Telpaputih (!!aluccas ) 
9 .  Serpong (West Java) 
125 
50 
2 
20 
3 
1 
i 
i 
i 
1 
i 
1 
1986-1990 953 D 
1981-1991 2013 llll 
3211 JlJI 
2100 llll 
i 1980-1990 
1 
2447 J1Jl 
1672 l\ll Î 1981-1990 
! 
! 
1 
10 ha 
300 ha 
90 ha 
1472 trees 
2026 trees 
11783 trees 
7417 trees 
5052 trees 
2565 trees 
116 ha 
29 ha 
27 ha 
10 ha 
116 ha 
100 ha 
80 ha 
64 ha 
3 ha 
2 ha 
1971/72 
1975/81 
1976/77 
1982 
1982 
1985 
1985 
1985 
1985 
1981/83 
1987 
1983 
1987 
1982/85 
1983/84 
1980 
1980 
1983 
1985 
HYD 
h'YD 
HYD 
CRO 
HYD 
HYD 
MRD 
KYD 
CRD 
KYD 
KYD 
CRD 
CRD 
HYD 
HYD 
HYD 
NYD 
CRD 
HYD 
0 \ 
0 t 
0 \  
1 . 6  t 
4 . 3  \ 
0 t 
0 \  
0 t 
0 t 
0 \  
0 \ 
0 t 
0 t 
0 t 
3 t 
0 t 
0 \  
0 t 
0 t 
! 
' 10 .  Tini awangko (Harth Sulawesi) 
11. Pakuwon (West Java) 480 
80 
! 1984-1991 
! 
! 1980-1991 
! 
4131 li.li 
2634 u 
3189 llll 
200 ha 
100 ha 
100 ha 
1984 
1976/77 
1977 /78 
h'YD 
l/YD 
l!YD 
24 \ in 
15 t 
36 t in 
7 ha ! 
! 
1 
! 
12. Paniki (North Sulawesi ) 
Collections 
! 1980-1991 
! 
1 
5 ha ! 
! 
1 
i 
13 .  Pakuwon (West Java) 480 ! 1980-1991 2634 u 77 trees 1977 SKD 
,1 •1, 
77 trees 1985 SKD 
60 trees 1977 BYD 
i ! 141 trees 1977 NYD 
i , 1 65 trees 1977 /78 NGO 1 
i i l J2 trees 1977 JGD i 
2 . 6 \ 
0 t 
0 \ 
0 \ 
0 t 
0 t 
1 ! ! ! 
i 14 . Mapanget (North Sulawesi )  ! 80 ! 1980-1991 3189 Jlll 56 trees 1980 RAD ! 19 . 6  t * 
1 . ! ' 58 trees 1979 '!'ID 1 15 . 5  t * 
i I i 64 trees 1978 JGD i 9 . 4  t * 
i i · ! 62 trees 1977 BYD i 1 2 . 9  t t 
i 
i 
i 
1 
i 
i 
i 
! 
! ! 1 7B trees 1978 NGD ! ·· 1 6 . 7 \ * 
1 ! i 104 trees ! 1977 ! HYD ! 2 5 . 0  \ t ! 
i ! ! 75 trees ! 1982 ! KRD ! 4 8 .  O t * ! 
i---- . -------------�------------ !��--!---------------------- .------------�----- ! ---·-------- !---�------------ !�---------�! 
N.B. : HYD : Nias Yellow Dwarf 
l!YD : Malayan Yellow Dwarf 
CRD : Cameron Red Dwarf 
NGO : Nias Green Dwarf 
SKD : Salak Dwarf 
BYD : Bal i  Yelloï Dwarf 
JGD : Jo!lbang Dwarf 
'ITO : Teçing TiINgi D\iarf 
RAD : RaJa Dwarf 
MRD : .Ka.layan Red D'warf 
* : total of dead trees with incertitude about the cause of the death 
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Budrot d i sease on Tal l cu l t i vars 
-----------------------------------------------------------------��-------------------------------------�------------------------------
I.ocality ! Altitude ! Rainfall (11ean) ! Planted areas ! Year of ! Variety !. Dead pallls 
! (1) ! (mi/year) ! ! planting ! ! -----------------------------�-------------- --------------------------------------------------------��--------------·------------� 
1. Bangun Purba (North SUJ1atera) ! 2013 Jill 
Tnal ! 
Collection ! 
2. Bergen ��rung) 
Collection 
3. Pakuwon (West Java) 
Trial 
Collection 
4 .  Sukanenanti (West Java ) 
Collection 
5. Kapanget /NorJ:.\l Sulawesi )  
Collect1on 
6. Boyong atas (North Sulawesi") 
Collection 
! 
1 
i 
l 
! 
1 
i 
i 
! 
480 
80 
! 1 
i 
! 
! 1 
i 
! 1980-1991 
! 
1 
i .  
! 
! 1 
i 
! 
! 1980-1991 
! 
! 
! 1 
i 
2195 111 
2634 JIJI 
3211 11D 
3189 Ill! 
! 
1 
i 
! 1 
320 trees 
1084 trees 
1837 trees 
1404 trees 
144 trees 
1084 trees 
600 trees 
298 trees 
465 trees 
904 trees 
48 trees 
48 trees 
48 trees 
42 trees 
32 trees 
33 trees 
22 trees 
35 trees 
52 trees 
141 trees 
61 trees 
73 trees 
72 trees 
125 trees 
73 trees 
1977 
1977 
1977 
1977 
1976 
1976 
1976 
1976 
1978 
1978 
1977 
1977 
1977 
1977 
1977 
1977 
1977 
1977 
1977 
1980 
1979 
1979 
' 1979 i 1980 
Î 1979 
! 
1 
Bali 
West African 
Rennel 
Tahiti 
West African 
!!est Af rican 
Rennel 
Tahiti 
Jewra 
Bali 
Tenga 
Ball 
Palu 
Tenga 
Joapang 
Banyuvang1 
Je�a 
Boyolali 
l.i.look Pakan 
l!arkha1 Valley 
Be Ï  
Bah 
Te.nga 
Sai-arna 
Paslaten 
1 
i 
i 
� 
! 
1 
l 
! 
1 
603 trees i 1983 Tahiti 
1063 trees i 1983 Rennel 
j, 
i 
i 896 trees · ! 1984 Tenga 
! ! 
72 trees 
7J trees 
56 trees 
55 trees 
62 trees 
100 trees 
93 trees 
1 1 
! 1977 Takolle ! 
! 1978 Bali ! 
! 1980 Sawarna ' 
' 1979 Banyi;ïangi i 
i 1978 Jepara i 
! 1978 Tenga i 
! 1978 Paslaten ! 
1 1 
14 \ 
33 \ 
2 l  n 
5 t 
8 l  
1 \ 
0 . 1  \ 
0 . 1  \ 
0 \  
o t  
0 l 
0 t 
0 \ 
0 \  
6 . 1  t t 
9 . 1  \ * 
11 . 4  \ 
0 l 
2 . 1  l · t 
0 \ 
0 \ 
0 l 
0 \ 
o t  
1 \ 
O .H 
0 . 6 \ 
1 5 . 3  \ t 
16. 4 % * 
1 4 . 3  \ * 
H. 5  t * 
4 . 8  \ t 
13 .0  \ * 
6 . 4  \ * 
! i 
2489 trees ! 1984 ffest African 1 9 . 7  \ * 
2446 trees ! 1984 Tenga i 4 . 5  t * 
2145 trees 1984 Palu 1 3. 1 t * 
1 840 trees 1984 Tahiti i 7 , 1  \ * 
i , i 881 trees ! 1984 Rennel ! 6 , 2  \ * ! 
i i l . 244 trees ! 1984 Takone ! 18 . 4  \ * ! 
! -----�-�--��----�------------- !-------�- !-----�---��-�---- !-------------------- !�-----�--- !-------�--�-------! ---------------! 
N .B .  : * : total dead palns with so11e incertitude about the cause 
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I.ocality 
1. Ki1a atas (North Sulawesi) 
2. Kapanget (North Sulawesi) 
3 . Bone-Bone (South Sulawesi) 
4 . Pakuwon (West Java) 
Budrot d i sease on Hybrids coconuts 
Genet i ca l  tri a l s  
! Altitude ! Rainfall (nean) ! Planted areas ! Year of Variety ! Dead palns 
! (Il) ! (u/year ) ! ! planting ! ------------- -- -------- -- ------- -- ----------
80 ! 1982-1990 3335 llll 64 trees 1984 l!YD x TAT 15.6 \ 
1 64 trees l!YD X BIT 10 . 9  t 
i 64 trees l!YD x PUT 3 . 1  \ 
i 
80 ! 1980-1991 3189 Ill 48 trees 1977 l!YD x TAT O \ 
· 1 48 trees RYD x BIT O t 
t 48 trees RYD x BET O t i 48 trees l!YD x Pl1I' 0 \ 
i 
50 ! 16 ha 1984 NYD X TAT O \ 
1 l!YD x liAT O \ 
i 
1 480 ! 1980-1991 2634 llll 64 trees 
64 trees 
64 trees 
48 trees 
48 trees 
48 trees 
23 trees 
23 tms 
23 trees 
1988 JGD X TAT 
JGD X BIT 
JGD X POT 
l!YD X TAT 
l!YD x BIT 
l!YD X Pl1I' 
BYD X TAT 
BYD x BIT 
BYD X M 
0 \ 
0 %  
0 l 
0 \ 
0 t 
0 \ 
0 \ 
0 \ 
0 \  
! 
! 
1 
i 
! 
1 
i 
i 
i 
1977 
1964 
S. Bangun Purba (North Sunatera) ! 
! 
1 
1 2013 llll 320 trees 1977 CRD x WAT 47 \ i 320 trees EGD x liAT 33 t 
Î 320 trees KYD X WAT 4 4 t 
i 
1 
l 
! 
! 
1 320 trees WAT x PYT 14 \ 
i 320 trees liAT x RLT 23 \ 
i 120 trees 1977 MYD x RLT 59 \ 
i 120 trees !!RD x m 63 t 
i 120 trees MYD x iiAT 70 t 
Î 1 
6 .  Bergen (LaEpung) i 2195 Dl 144 trees 1976 !!RD x liAT 10 ! · 11 ! ! ! ! 144 trees ! KYD x m ! 3 , • 
! ! ! ! 144 trees ! . KYD x PYT ! 0 t ! 
! --- - ------- --!-------!------- ------- !-----------! ---- ---!- ----------'---------·' 
N .B .  : TAT : Te!19a Tall 
BIT : Ball Tall 
Pl!I' : Palu Tal! 
BET : Beji Tall 
liAT : West African Tall 
EGD :  Equatorial Green D\larf 
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Budro t d i sease on HybricJs  
P l antat ions 
1 Locality ! Altitude ! Rainfall (nean) ! Planted areas ! Year of Variety ! Dead palns ! , ! (n) ! (nn/year) ! planting ! ! ! 
! l. Bangun Purba (North SUllatera) 201J u ' 2211 trees 1977 PB121 
· 
! 45 Ï
-
! 1 Î 1 ! 
j 2. Bergen (Lanpung) 2195 u Î 1604 trees 1976 PB121 Î 9 \ 1 J. Rejosari (Lanpung) 2039 nn 1 266 trees 1985 KYD x Jepara I l 1 i !!RD x Jepara i 18 \ i j i 1 
i 
i 
4. Pandu ( North Sulmsi) 
5. Pakuwon (West Java) 
loJnstration plots 
6 .  Selayang (North SUJJatera) 
Î 7. Ternate (Kaluccas) 
l 8. Jailolo (Kaluccas) 
1 
j 9. Tidore (Kaluccas) 
i SCDP Plantations 
i 
i 10. Central Sulawesi 
1 
l 11. South Sulawesi 
1 
1 12. Lanpung 
13. Aceh 
1 4 .  llaluccas 
! 15 .  llinahasa {Morth SUlawesi) 
! UPP Oimelbe 
! UPP Aimdidi 
1 
i Kstat.e plantations 
1 
! 16. Telpaputih (Kaluccas) 
1 
i 17. Cionas (West Java) 
! 
1 
l 18. Agrabinta (West Java) 
1 
l Private plantations 
1 
i 19 .  PT Mercuabuana Si drap 
! ( South Sulawesi ) 
1 
20. PT SUDatera candi Kencana 
( South SUJ1atera) 
50 
• 1978-1990 2396 JII i 5 ba 1985 KIIINA 1 i 0 . 4  t i l i l 
1980-1991 2634 mi I m trees 1981 HYD x Bali 1 2 \ 1 i i i 
1980-1990 1755 III 
i i i 
i i 
3 ha 1983/86 PB121 i 2 trees i 
1 i 
1 15 2 ha 1978 PB121 i O \ i i i i i 15 2 ha 1983/84 KHIHA l i O \ 1 i l i 
i 15 1 2 ha 1978 PB121 1 0 \ 1 
! i i i 
! 1 1 j 1 
1 j j ! Î 
Î Î 1986-1990 1641 IIII 7075 ha i HIWA 5 . 5  � (0-18 . l ] Ï  
! 1 ! ! -
i i 1980-1990 1892 mi 14756 ha i Hll!A 0 .9 t (0-6 . 5 ]  ! 
i ! 1980-1985 2418 111 8494 ha i HfiiA 5 . 9  \ [0-16 . 4 j ?  
Î 1 1 ! 
Î Î 1981-1990 3131 111 421 ha i KAWA ! 
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K .B .  : FB121 = KAWA : Kalayan Yellow Dwarf x West African Tall 
HlllA : Nias Yellov Dwarf x llest African Tall 
KHIHA 1 : !lias Yellow Dwarf x Tenga Tall 
PART III . RESISTANCE SOURCES 
Survey carried out by J-M . Thevenin 
Main conclusions 
1 .  January 1992 , RSUP Plantation , RIAU 
No symptoms of Phytophthora diseases in this plantation of 18  ooo  ha of 
PB 1 2 1  hybrid planted on peat soi l . 
2 .  March 1992 , PTP XI and XII ,  West Java 
Serpong 
Ciomas 
. . No symptoms of Budrot or Nutfall  diseases in the 
NYD and CRD seedgardens at Cisauk and Cihumi ( total 
150  ha , planted between 1980 and 1985 ) . 
Agrabinta : 
Already 1 . 8  % of the palms are attacked by Budrot , 
in this  plantation of MRD X WAT and NYD X WAT 
hybrids , planted in 197 9/8 0/8 1 ( total 1059 . 65 ha ) .  
No symptoms of Phytophthora diseases on Tenga Tall 
( 6 4 8  ha planted between 1979  and 1986 ) and on PB 
1 2 1  hybrid ( 5 20 . 5  ha planted in 1 9 8 3  and 198 4 ) . 
3 .  April 1993 , Multiagro Corporation , Lampung 
No symptoms of Budrot were detected in the seedgardens and the 
plantations of Hybrids and Tall . But Nutfal l disease starts to be 
serious in MYD and CRD plots , especially in irrigated ones . Blackpod 
disease on cocoa i s  also an important problem . 
4 .  April 1994 , PTP VI , Sumatera 
Dwarf 
Tall  
Hybrids 
. . 
. . 
. . 
NYD and CRD at Ophir are both sensible to Nutfall and 
Budrot diseases ( 26 . 7  % of deadpalms in NYD Block and 8 . 5  
% in CRD Block ) . 
WAT is  the most sensitive Tall cultivar , Polynesia , 
Rennel and Tenga Tall seems to be tolerant . 
Under high disease pressure condi tiens ( Bangun Purba ) 
it ' s  difficult to classify the cultivars , even i f  hybrids 
from RLT and PYT are a l ittle bit more tolerant than 
those from WAT . This tolerance of PYT hybrids usually put 
forward is  not proved at Ophir ,  were the MRD x PYT hybrid 
i s  attacked at 9 . 2  % ( and only 6 . 2  % for PB 1 21 ) . It ' s  
also interesting to see that at Rimbo Bujang no symptoms 
of Phytophthora were seen on coconut but cocoa is very 
affected bt Blackpod disease . 
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